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TO OUR READERS AND CORRESPONDENTS. 



We decHned the insertion of the letter signed Ohs«a, in ccm* 
sequence of the irrelevant matter which it contained ; we shall 
he happy to receive and puhlish any temperale ohaervatioitf 
upon the suhject, hut they must not he mixed up with hridges and 
church steeples. 



We are much ohliged hy the communications from Hull ; but 
independently of the incorrectness of the drawing, we believe 
there are better means of attaining the same end. 

The letters from Portsmouth are anonymous. 



Q, E* D. may advantageously consult the Marquis of Worces« 
ter's ** Century of Inventions." 



We cannot at present interfere in the controversy alluded to by 
^ «' Member of the Astronomical Society ;" at all events* we beg 
leave to postpone the publication of his communication till our en- 
suing number. 



Z. is correct, as to the low expansive power of Platinum ; it 
falls far short of that of the other metals ; but its expense and 
specific gravity are bars to its application in the way he suggests. 



If *^ A Member of the Mechanics' Institute'* will be a little 
more explicit, we shall be happy to give him all the information 
in our power. 



Several articles are necessarily postponed till our next Number 
—we shall then certainly review the work alluded to by Philo* 
Chemicus, but we cannot promise to adopt his suggestion. 
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TO OUR READERS AND CORRESPONDENTS. 



A coploui General Index to the firtt Tiioerdy Volumei ^f ikis 
Journal will form the Ttsentf^^ Voltane. 



Wo have acquiesced in the wish of our Correspondent at Ge- 
neva, under the intention of pursuing the subject. 



Mr. Edwards's paper reached us sufficiently early, but havii^ 
previously devoted much of the present Number of the Journal to 
similar subjectSy we trust he will see the propriety of defecxuig 
its publication. 

- We are much obliged to Philooumious for his «xeeltent re- 
marks upon a recent Chemiisal publication : -we reeerve jhem to be 
embodied in our Review of the work, which will probably be 
ready for the next Number : it is under rigid examination. 



The Queries of •* A Mummy" may all be answered in the 
affirmative. 



The Communications of Mr .Walsh, Dr. Sanders, and Mr. Bur- 
ton ; those of our old Correspondent O., of Dr. de Sanctis, and 
of a " Fellow of the Royal Society of Literature," have safely 
reached us, but are necessarily postponed. 



We are not in the habit of giving opinions in the manner re- 
quired of us in an anonymous letter from Liverpool 
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THE 

QUARTERLY JOURNAL^ 

April, 1825. 



AjfcT. I — Some Account of the Prangos Hay Plant of 
Northern India ; prepared by permission of the Honour^ 
able Court of Directors of the East India Company. By 
Mr. John Lindley, P.L.S., (J-c. ^., Assistant Secretary at 
the Garden of the Hortionltural Society of L(»idon. 
[Communicated by the Aothor.] 

J.N the noith of India, in the neighbourhood of Imbal or Dras, 
grows a plant called Prangos; much employed as fodder for 
cattle, and of properties represented by the natives to be so mar* 
.TeUoQB« as to hare excited doubts among the Europeans, whom 
reports of it had reached, as to its being more than an Oriental 
exaggeration. Owing to the little intercourse which takes place 
with the unfrequented districts where it was stated to grow, no 
opportunity occurred of gaining accurate information respectij^ 
it till the year 1$SX, when William Moorcroft, Esq., the super- 
intendent of the Honourable East India Company's stud, on de- 
putation to Uj^r Asia, having occasion 4o enter into communi- 
cation with the Chinese authorities of Ela, un^brtook a journey 
to Draz, for the purpose of examining into the truth of the pro- 
perties ascribed to the plant by the natives. 

The information, thus acquired, appeared to this gentleman of 
such importance as to be worthy of an especial communication to 
thegovemment at Fort William. Two chests of the seedy and 

Vol. XIX. B 



Digitized by VjOOQ IC 



2 Mr. John Lindky on^ 

specimens of the Prangos Hay itself, were forwarded from India 
to this country, and presented by the Honourable Court of Di- 
rectors to the Horticultural Society, with the correspondence be* 
tween Mr. Moorcroft and the Indian government. Having had the 
honour to receive permission to use these important documents 
for the purpose of puUication, I kav« prepared Ae following ac- 
count of this remarkable plant, whidi may possibly become an 
object of great importance to our colonies in an agricultural point 
of view, whether we consider its amazing produce, its beneficial 
effects as a food for cattle, or the little care which is requisite in 
its cultivation. 

' The following are extracts from Mr. Moorcroft's letter, dated 
from Wakha, left baak of the Molbee Ches, ll»th Attguet, 18SS:~ 
^ The plant called IVaagos is ^iq>byed in the form of kay, as 
a winter fodder for sheep and goats, and frequently for neat 
cattle $ ktti ita eeed, when eaten-by horses, is said to pr^wie.in* 
flammation of the eyes and temporary blindness. The pfopnties 
of Prangos as a food appear to be heating, producing fatness in a 
space of time singularly short, and also to be destructive to the 
Faecioia Hepatica or liver Fluke, which, in Britdn, afl^ a wtt 
MLtumn, destroys some thousands of sheep by the ro^ a diMaae 
^lA, to the best of my knortdedge, has in Hb •dtaaoei stages 
hitherto proved incnrable. The last-mentioned property of itaei^ 
if it be retained by the plant in Britain, and there appears ao 
reason for suspecting that it will be lost, woald render it esp«ei*iiy 
valuable to our country. But this, taken along with its higkty 
mitritions qualities, its vast yield, its easy culture* its gftat 
duration of life, its capability of flourishing on lands of the mxM 
inferior quality, and wholly unadapted to tillage^ impart to il a 
general character of probable utility unrivalled in die hastoty of 
agricultural productions. When once in possessicm of the gfOOMl, 
and for which the preparation is easy, it requires no subsequenlt 
ploughing, weeding, manuring, or other operation, save tihat of 
cutting, and of converting the foliage into hay. Of its duration 
I have two facts, m., one of its seeds having been canied west* 
ward along wiA those of Yellow Lucemei abote forty years agOf 
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tad mwa mi ika Msteni hooAtft of Kashmeer, where they vtge- 
tsted, and ^R^ert tiie plaau of ihejlrsl gwwA still remain in ia 
iwiriflliiiig «ondidcn; in the seeond inrtance* the eeeds were 
tTiHiyurted eaBtwavd, and town upon rocks near Molbee, where 
Aeir plants flonrished for ahout forty year8» but in eonseqmenee 
of along period of dfo«ght,ilnrkg which there feU scarcely either 
rain or snow, the Prangos perished along with the crops of that 
district in general. 

*^ From Tarioas fiiets, it is conceived not nnreasonable to pre« 
fame that hy the cultivation of this plants moors and wastes, 
hitherto micaltiTated, and a charge of disgrrace to British agri* 
cnitore, may be caused to produoe large quantities of wii^r fod* 
der, and that the yield of highlands and of downs, enjoying a 
considerable depth of soil, may be trebled. I have made every 
preeautionairy arrangement in my power by presents, ^., for ga* 
tii«ring, drjring, packing, and transporting a large quantity of the 
setd, imd have left Mr. GirthHe, the apothecary, to superintend 
the operations. One cask will be transmitted through Kashmeef, 
and two others through Bushehar. And I take the liberty of sub- 
mitting to the Most Noble the Oov«mor-General in Council, the 
probability iji this plant being of use to the new settlers, oWr 
ooutttrymen, at the Cape of Good Hope, and to the colonists hi 
geaeraL As ^e Prangos has hitherto been of spontaneous 
growth alone, practices better adapted to ^e nature of the plant 
«r of "die country may be adopted at a foture time ; but from A 
view of its habitudes in its wild state, I venture to suggest that 
th« seeds be dibbled singly into holes an inch deep and a fdot 
i^jkart, a short time before the rainy season. 

•« Daring three years the plants will be little productive, but 
in that interim they will not be f n the way of any other surface 

vTOp. 

Judging from the specimens sent by Mr. Moorcroft, each plant 
will produce about one and a half pound of dry fodder, which, 
allowing each plant to occupy four feet of ground when in per- 
feetion, will give a pi^uce for bad land of more then a ton and 
three quarters e«Dh acre, which is nearly tqual to llie produce in 

B 9 
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4 Mr. John Undley on the 

hay of the best English meadows. But if the distance recom- 
mended by Mr. Moorcroft be sufficient for the growth of the 
plants, that is to say, one foot, then allowing a plant to pro- 
duce only half a pound of hay, an acre would yield the amazing 
weight of something more than nine tons] and an half, a quantHy 
which certainly appears to exceed credibility. 

It is much to be regretted that from the length of time whidi 
elapsed between the despatch of the seeds by Mr. Moorcroft and 
their arrival in England, that is to say, from the 15th of Aug^ust 
lS22r to the month of April, 1824, their vegetative powers had be- 
come so much exhausted as to render it extremely doubtful whe- 
ther success will attend the experiments upon growing them. 
Now, however, that attention is called to the plant, other and 
speedier means may be employed for despatching the seed; no 
difficulty in procuring which can now be anticipated, Mr. Moor- 
croft having made arrangements with Ripghias, the Kenphun, 
imd Mahomed Khan, the Chummul of Draz, for a supply of any 
required quantity of the seed. 

The Prangos Hay Plant is a perennial herbaceous plant, with 
a large fleshy root-stock, usually measuring at the top from 18 
to 22 inches in circumference, and formed by the aggregation of 
an infinite number of crowns or winter buds clustered together 
at or above the surface of the ground. The crowns are closely 
covered over by the coarse fibrous remains of the old leaves, by 
which the buds must be effectually protected from frost or acci- 
dents when the plant is in a state of rest. From each crown rises 
an abundance of finely cut leaves about two feet Icmg, when dried, 
of a highly fragrant smell, extremely similar to that of very good 
new clover hay. They are supra-decompound, quite smooth, with 
linear, entire, or three-parted segments ; their principal petiole is 
slightly sheathing at the base with a crisp thin margin ; upwards 
it is solid, round, or slightly angular, with a smooth finely-striated 
skin. Of the sec(Hidary petioles there are from six to ten op- 
posite pairs, according to the vigour of the leaf; they are in all 
respects like the primary petiole, except being smaller and more 
compressed, and having the first pair of th^ir segments proceeding 
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fifom their very base. In these leaves the whole crop may be said 
to consist. 

From the centre of the leaves rises the Jlower»stem^ which I 
have only seen in a young and mutilated state. Good specimens 
of the inflorescence have not reached me ; but from some imperfect 
umbels of flowers, I can state that the male and female flowers are 
produced upon distinct umbels. Of the male JUnvers the umbels 
are compound, shorter than the bractefe by which they are sub- 
tended, and both axillary and terminal ; the braclea are finely and 
deeply pinnatifid with three*parted segments, of which the end- 
lobe is broader than the rest, and often three-toothed. The m- 
volucres are both general and partial, each consisting of five or 
six membranous ovate-acuminate leaflets, which are shorter than 
the stalks of the umbellules, or of the florets. At the base of 
the umbel are clustered several scarious rudiments of florets. 
The calyx consists of five distinct ovate minute sepals. The petals 
are five, lanceolate, spreading, incurved, with a minute dorsal 
aervc. The stamens are ^e^ spreading, the same length as the 
petals, and inserted opposite the sepals beneath a large, fleshy, 
slightly wavy dticta, which surrounds two little processes, the rudi- 
ments of as many styles. The filaments are incurved, and quite 
smooth. The anthers large, square, innate, bilocular ; each cell 
opening longitudinally with two valves. The female flowers have 
not yet been observed. The fruit is inferior, and consists of two 
imited achenia, at maturity separating from base to summit from 
their common axis ; it is oval- lanceolate, compressed, eight or 
nine lines long, and is crowned with two recurved styles, arising 
from the centre of a large, fleshy, wavy discus, and with the 
corky sepals of the persistent calyx. Of these achenia, the com- 
missure or point of union is nearly flat, and narrower than their 
transverse diameter. Of each the pericarpium is corky, with five 
primary juga or elevations, which are in the centre produced into 
a corky wavy wing, and on each side covered densely with coarse 
tubercles ; there are no secondary juga, and the valleculse, or in- 
tervals, are concave and smooth. The seed is of the same form 
a^ die pericarpium, from which it is easily separable; it is covered 
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arer with an indefinite number of ocdonrlees yittce, hoA cm IIm 
commissure and back ; it has an involute homy albumtBt and 
a minute, inverted, white embryo at its upper extremity ; the oety- 
ledons are fiat and oval, the radicle rounded, and as long as the 
cotyledons. 

From the foregoing description, which has been formed from 
sttch materials as have reached this country, it appears that tiie 
Prangos Hay Plant belongs to the natural order of UmbeiliferaSt 
aind that it bears much affinity to the genus Cachrys^ with which it 
agrees in the corky nature of its pericarpium, in the absence of 
secondary juga, in having no vittse, and in the involute structure 
of its albumen. With Krvhera of Hoffmann, which it resembles 
in the general appearance of its huit, it may also be compftredf 
notwithstanding its difference of habit ; with that genns, however, 
it cannot be united, on account of its involute not solid albumeO^ 
numerous vittse, and lanceolate not emarginate petals. From- 
Lfuerfiiium it differs materially in having involute albumen, aa 
indefinite number of vittse, and no secondary juga, while its pri« 
mary juga, which in Laserpitium are obsolete, are in Prangoe dM 
most conspicuous part of the fruit. To Rumia of Hoffmann it is 
not referable because of its solid pericarpium, distinct vringed juga* 
and long flat achenia. 

To revert, therefore, to Cachrys, with ifdiich, as I hare already 
stated, Prangos has many points in common : if Cadirjrs Mori- 
soni, the fruit of which has a solid, corky smooth pericarp, with 
its juga nearly obsolete, is to be considered the species in whicb 
the essential character of the genus is to be sought, it is obvious 
that Prangos cannot be considered of the same genns. But if 
Cachrys be admitted in the form under which it has been placed 
by Bprengel in the sixth volume of Romer and Schultes's Species 
Plantamm, it is equally certain that the subject of this article 
eannol be separated from it. Differences in the fruit and petals 
of Umbelliferse are, however, by the common consent of beta* 
nists, admitted to be of such importance in fixing the charac*> 
ten of the genera of that order, that a combination of pkmte, 
like titat which has been attempted in the work above qootei^ 
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must be conaidered utterly subversive of analytical divisioiif and 
Qsn only lead lo irMun to the genera of UmkeUi&rsa aa linnsBua 

Beaidea Kmbeni and Rumia« the distinctionB between which 
and Prangos I have already explained, there is a third genus in- 
cluded in Cachr3rs by Sprengel, but separated by Professor Lank, 
under the Bauhin's name of Hyppmnarathrum. From this Frangoa 
seems principally to differ, in having entire^ not pinnatifid, invo- 
kicrat the juga winged, not rounded, aud the petals lanceolate^ 
fiet round with a broad invohite segment ; all points of greai hn- 
portance in diaracterizii^ umbellifirrous plants^ 

Having thiM shewn ^a« the Prai^os Hay Plant is strictly r#» 
fbmble to no genus of Umbelliferse at present constituted, I pro« 
peee here to establish it with the following name and charaoler :««** 

fRANOOS. 

Char, Nat — Calyx quinquedentatus. Petala »qaalia» laDceolatoi incorra, 
mtegerrima. Discus cainosus^ crispus. Achenia a dorso compressa. Peri* 
carpiom saberosam : commissura plana, ang^sta ; jas>i* ^IQinque primariis 
akMii, mtmtiiitxm duIHb. Semen nmltinttstoin. Albmaen involutum^-'lltrba 
Attm IcwfMwif. invQlooia uniMn t Ui a M partiaHa trnpHtiOp potfpk^Om, 

Among the plants placed by Sprengel under his genus Cachrys^ 
is the Laserpitttan firuktceiim of Ldnnsstis, found in the Crimea, it 
cKmate not very different from that of Draz, and described by 
Marschall von Biebersfein under the name of Cachrys alaia. This 
having a winged corky fruit, like l^t of Prangos, and otherwise 
agreeing with it in character, the genus now established will eott* 
sitt of two species, vfhv^ may be distinguished thus :— 

\. VrfkngospahtUaiia. Miht supra. 

P.folTuglabHs. 
S« Pi«%OB/«nitaMa. 

P. fodtiB htrtia. 

Srv^-^Cadtfyi orientalis (erube fiolio. Tourn. U, 2. p, 8SS 
c. ic. 
Laserpitium ferulaceum. Lhm. Sp. Pi, S58. 
Cacluyt alata. Bieb, Tour, Caue, I. 217. 
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Art. II, — Some ObservaHons on the Phyriolegy ofSpeeehi 
read to a Literary Society ^ at Nottingham^ on Ja$Mary 
the 3rd, 1825; by Marshall Hall, M.D., F.R.S.E., SrciSfc. 

[Communicated by the Author.] 

The different parts which compose the mouth and nostrils coft* 
stitute the organ of Speech^ as distinguished from the Voices which 
is formed in the larynx, or upper part of the windpipe ; and 
speedi may be defined as consisting in those modifications of the 
vocal sounds, produced by in^ressions made upon the air, after it 
has left the organ of voice. These impressions are chiafly 
effected in the mouth ; the office of the nostrils is far more sim* 
pie, being merely to admit the egress of the air in the articuiatioB 
of certain letters, whilst it is intercepted in that of others. 

The parts of the mouth which pruicipally conspire to perform 
the functions of articulation, are the lips, the teeth, the tongue, 
the palate, and the velum pendulum palcUi, or pendulous vail of 
the palate. The offices of each of these parts will be explained aS: 
we proceed, and, with the exception of that of the part last man* 
tioned, will be readily understood by every one. Of this last 
part, it is only necessary to say, that it forms a sort of curtained 
arch, hanging over the posterior part of the tongue, and may be 
readily seen, on looking into the throat. The function of tha 
pendulous vail of the palate is, in the enimciation of certain 
letters, to close the nostrils at their posterior orifices ; for this 
purpose, it is drawn upwards, and accurately applied to the ori- 
fices into the nostrils, by means of an appropriate set of .muscles. 

In the coupse of the subsequent remarks, we shall have abund- 
ant occasion to notice the wonderful manner in which the dif* 
ferent parts of the mouth concur to perform their very varied 
functions, of which articulation is only one. It may not be ir- 
levant, indeed, very shortly to notice some other of the func- 
tions of these parts, before I proceed to the more inmiediate 
object of this essay. We shall thus be still more struck with 
admiration, that functions so very different should be performed 
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by the very same parts ; and we shall tints be better enabled to 
deduce the fiinctioiis of some of these parts, or to oon^bm the 
oonchisions we may draw, relatiye to the natore of these fimc- 
tkms, as ohtaiBii^ in the mechanism of speech. 

I would then, in the first place, refer to the function of deglu* 
tition, or swallowing. — ^In order to effect degkttition, every 
cavity or canal with which the month communicates must be 
aoenrately closed, with the exception of the pharynx and gullet, 
aloi^ which the substance swallowed is propelled, whilst the 
Taiions mosdes by which deglutition is effected are called into 
action : — the mouth is thus closed in front by the lips, the wind- 
pipe is closed and accurately secured by a little valve-like body, 
called the epiglottis ; and the posterior openings of the nostrils 
are closed by the pendulous vail of the palate being drawn up- 
wards and accurately applied to them. Thus is the cavity of the 
Bifmth completely shut, and excluded horn its cmnmunications 
with the open air, or with the lungs. And if, from laughing or. 
Inadvertency, or from a defective action of the parts, as in palsy, . 
any one of these functions be not adequately performed, the 
consequences are well known; the substances which ought to 
have passed down the pharjmx and cesophagus, escape out of 
the mouth ; or into the windpipe, inducing the most distressing 
coughing; or in some instances, though more rarely, into the 
Boetrils. 

I notice, in the second place, a function of the mouth equally 
different from d^lutition and articulation. It is performed in 
the act of sucking, and in that of blowing the bbw-pipe. 
The first of these acts implies a diminish^, the second an increas- 
ed, elasticity and pressure, with regard to the air contained in 
tiie mouth ; and yet, during the continuance of these acts, we are 
enabled to breatiie freely and uninterruptedly through the nos- 
trils, whilst the cavity of the mouth is complete, and its posterior 
aperture closed by means of the pendulous vail of the palate, the 
windjnpe and nostrils communicate freely behind that vail. 

In the act of deglutition, then, the nostrils and the windpipe are 
accurately ckMwd by their respective valvee. In the acts just 
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teeribed, <m tbci oonftrary, themoutii is eto8«d by Ike pendakm 
wil of the palitet now perfamungtlM office of a valve in adif^* 
ferent iteaatum> wbikt tbe windpipe and noalrils c onmmwif te 
and remain open. We thus see the pcDdalons vail of the paiale 
eodued with a double office, the irst being aoonrateiy to dote ifae 
neetrils ; the second, to close what has been termed the isthnm 
fiMiciom. In the articnlation of certain letters, againi we itell 
b*ve occasioA to observe, that the posteticn* orifices of liie noa* 
trils are closed, whilst the orifice rato the windpipe is, of coarse, 
left freely open ;'— so wonderftilly and varioasly are the fn B Cti o ns 
of these delicate organs capable of being* oombined. 

I now proceed to the more immediate object of tiiie eesaf , 
namely, to explain the physiology or mechanism of articalatioB* 
I shall, first, notice the effect of speech (m the respiration, m 
rather, on the act of expiration^ which, it will be observed, is hi 
some cases completely interrupted and arrested ; in others, p6r« 
formed through the nostrils ; in others, again, through the mouth 
ahme. I shall, in the second place, describe the offices of the 
different parts comprising the organs of speech, in the articular 
tfon of the principal covuonantt ; and in the third place, I shi^l 
trace the action and function of these parts in iAxt enunciatton 
of certain vowels. 

We shall cease to be surprised at the fatigue expressed by 
persons whose office it is to speak much in public, when we have 
duly and fully examined the nature of the function of articula- 
tion. It may be ascertained, by the merest experiment, thirt in 
the pronunciation of the short word bat, we adopt a mec^anisBS, 
by which, not only are th€ different letters formed, but tiie rssfrf^^ 
ration b twice con^letely arrested ; — and that, in the proouncia* 
^M of the equally short word fjw, we first interrupt the flow of 
the air through the nostrils, ^ilst it isftmnid between the teeA 
and u^ter lip, and then intercept the course of the air liureagfa 
liie mouth, and allow it to pass only through the nostrils. 

Speech might be considered, indeed, first, as an exertbn aad 
trial ol the muscular power ; aad secondly, as exerting a baae- 
fcl infaeace, in certain cases, on the lui^ themselves. Tlw 
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IsmI of lli0anMiikr yow«r,diiriBg speech, k kmmafiKM thamxp 
perieiee oi pnUac speaker, Irnt is enlj fully sn^tcdiitod hj &• 
pfcjriciM^ in hlfatt€ qidwM » on those osaes of disease which psg^^ 
Urly impaur the nmscolar stfength, as contianed fevers } fte 
degree <tf energy of the speech may, indeed, be considsred an 
aeoarate measiure of the degree of muscular power et debility, 
and the observant physician may leiurn from this alone, that hii 
patient is getting worse, remains stationary, or is becoming «ofi« 
valescent. It is not less observable, that speaking has a banaftt\ 
influence on the patient who labours under disease of the lungs ; 
and it is said of the celebrated Talma, that he never performs 
LesfvsreuTs d^Oresle without being taken with epitting of blood. 

It Is on their influence on the respiration, that 1 have formed 
my division and arrangement of the consonants ; their sub-divisioH 
may be founded on their respective modes, or mechanism of 
their enunciation. I shall, therefore, divide them — 

1. Into those, in the articulation of which both the mouth and 
the nostrils are closed, and the respiration, of course, completely 
arrested: 

2. Into those, in the enunciatk>n of which the nostrils at^ 
closed, but the mouth left more or less open, for the exit of the 
dr, which is compressed, but not interrupted, in Its expiration : 

8. Into those, not requiring even the nostrils to be closed, aild 
in the enunciation of which the air is still less compressed in its 
course frmn the lungs : and, 

4. Into those, in the articulation of which the eoqnred air is 
AOt interrupted, and scarcely impeded at alL 

Of liie>*i< class, anre 

B T C 

In tracing these letters into their sab-divieions, we may obas*^ 
that the first pair are labials, being fbrmed by the tips oonprsssed 
together ; Hie second pair are Hnguo-dentals, fenned by pvassiof 
the point of the tongue against the posterior and upper part of 
the upper teeth; and the third p«r are lioguo^paliitial, ba% 
effected by pressing the Aiddle part of tbe longue against the 
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palate. In all, tiie posterior apertures of the nostrib are effeo* 

toally closed by the pendulons yail of the palate being drawn 

upwards, and accurately applied to their posterior apertures. 

And of course, those persons whose palate is perforated, or in 

whom the pendulous vail of the palate is imperfect, as sometimes 

arises from disease, arc more or less incapacitated from pronouncing 

these letters, the expired air being no longer intercepted, as it 

ought to be, in its course. 

Of the second class, are 

•p hard e 

y' the and TH, and ^' 

soft 

In the articulation of these letters, the posterior orifices of the 
nostrils are required to be closed, whilst, in the first pair, the 
compressed air is continually forced between the teeth and upper 
lip ; in the second, between the teeth and Uie tongue ; and in 
the third, between the point of the tongue and the anterior part 
of the palate. 

From this view of the subject, it will be readily apprehended, 
bow the substitution of D or T for the TH, by foreigners, is so 
remarkable ; for it is no less than the substitution of a total in- 
terruption, for a mere compression of the air in its exit from the 
chest. 

Of the third class of letters, are 

M, N, L, R. 

In the enunciation of these letters, the expired air is only very 
slightly compressed, the nostrils being left freely open. It is for 
this very reason, probably, that these letters have been temed 
liquids^ as flowing without obstacle. And it is by this circum- 
stance, principally, extraordinary as it may appear, that the 
letter M differs from the letters B and P, for they «re all equally 
labial ; and that the letter N differs frxmi T and D, for Uiey are 
all equally formed by placing the point of the toi^e near the 
roots of the upper teeth. 

Of X]»fimrik and last class, are 

H, the Greek X, W, and Y. 
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In the cmmciafioii <d tiieie oon«<»iaiiU, the air appeMV to be 
scarcely compressed or impeded in its ejdt at alL This i^^ 
niaj, I think, account for the circumstance, that it has even been 
doubted, whether the two last letters be really consonants or no; 
and for the remarkable fact« that they cannot, as contonamiif 
form the termination of any word. 

These letters, preceded, as they are in this arrangement, by 
the liquids, lead us almost insensibly to the class of letters to be 
next noticed, namely, the voweis. 

These are so called, from havingp been supposed to relate to 
the voice atone*. This, however, is obviously an error. The 
different parts forming the mouth, or organ of speech^ are not 
less necessary to the enunciation of the vowels than to that of the 
oousonants, or their function less appreciable, on carefully mak* 
ing the experiment. Thus, the French U is entirely labial; the 
letter £ is dental ; O, palatial ; whilst the diphthong AW, and 
the vowels marked in the French language by the circumflex 
(A) are guttural. 

Hie mechanism of the vowels is not, indeed, so obvious as that 
of the consonants. It is, however, sufficiently so to afford an illus- 
tration and explanation of several remarkable facts. 

first, it may be observed, that any peculiarity of artimiaUcH 
in a language, imparts a peculiar expression ox physigoncnny to 
those who speak it. This is particularly observable in the enun- 
ciation of the French U, of which we have already spoken, 
which would not be the case if this letter were merely vocal. 

Secondly, this fact is so certain, that a child may be taught to 
form such a letter at once, if his attention be taken from the 
book and directed to the countenance of the teadier, when it 
would be quito a task to effect this object in any other manner. 

It may be observed, that when any given vowel sound exists 
in a foreign languiige, and not in our own, it is learnt with far 
' greater difficulty than a new but distinct consonant would pro- 
bably be; and the same observation would appear to apply to 

* Blvmenbacb. 
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^o»e coiuotiaiiti wliioli mre pronouaeid with Vttt littlt compref • 
ston of the expired air. 

I thought it not improbable, at one time, that Ae peadttloos 
tail of the palate wae in part pn^iled againet th« posterior 
ofifices of Ihe nostrils, by the foree of ^e expired air, i& the att 
of pronouncing those letters whidi require the respiration to be 
arrested for their articalaitkm. Birt thfa opfaiion is aHogether dis- 
proved by the experanent of articulating these letters during 
xnspmUum. The course of the idr is not less interrupted in this 
ease than in the natural mode of speaking ; so that it is plain, 
ihat it is by the action of its muscles alone, that Ae peodukMls 
^l of ^e palate performs its fonctions. 

The facts stated ia the preceding part of this essi^ have been 
greatly confirmed by observing the efects of a perforaticm of the 
palate, which I have just had the opp<ntunity of doing. The 
perforation was about equi-distant from the teeth and from the 
▼an of the palate. The following phenomena were obosrved :«*- 
The patient could not swallow, or smoke, or whistle; on al* 
tempting to pronounee the letters B, D, S, V, fcc, the action of 
the musdes of ardculatioci was extremely imperfoct, and aft- 
tended by a hissing noise occasioned by the escape of the air 
through the perforation in the palate. The letters Qr and K could, 
however, be pronounced perfectly, t&e t<mgue being brought, kk 
the enunciation of these letters, into eositact wi^ the pidate, at 
a part posterior to the situation of the perforation. 

Having made lliese observations on the physiology or mtckaiiUm 
of speech, T shall conclude this essay by several remarks, which 
may, probably, lead to some practical utility in the edmatim of 
the faculty of speech, if I may be allowed that expressMNL 

1. Infancy is, for two reasons, the period of Kfo at whieh 
alone it is possible to teach the pronunciation of a foreign lan- 
guage perfectly ; for it is at this age that the fonctions of the 
muscular system generally are folly developed, and tiuit dKMO of 
any particular part of this system are most readily ooi^rmed into 
an easy habit. This fact is illustrated in the acquisition of ex- 
ecution in music, which is attempted in vain, even during a long 
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•wiet of yMf«f by say perMm ftfiKera o«Tttiti ag«. Tbe same ob- 
ftertatioii upplies lo the pronunciatkm of a foreign Infuife. It 
nmst be ftcqtiired early, or H vdll never be acquired at all. Ite 
Prench emigrrantSf^^o left tbeir native coantty rather late an 
Mfe^ never acquired the fronunciation of our language even so 
aa to be readily undefntood^ It is in infency too> that tha fiaenllgr 
•f tmHaHen^ by whiek the mechaniam of artkalation it, m £mI« 
]pirhiGipally, if not entirely, eanght, fodsta in its grsateet degree •f 
excellency. 

8. It has been observed, in regard to skmmerertj or those ivbo 
hitve a defective utterance, that diey can iing^ or even renif 
without hesitation, al^oogh they cannot speak. What is the 
taUonale of this fetct ? I think it will be found to depend on ^ 
following principle. ConHnwytu nmscular action is fkr ino#e 
easily effected than that which in interrupted. This principle 
is even general in physiology. It has been remarked, that a 
drunken man, or a person affected with that disorder termtd 
St. Titus's Dance, can run^ though he cannot walk, or stand still*. 
Ill ^6 same manner, a stammerer can sing, which is continuous 
motion, although he cannot apei^, which is intermpted. 

Continued musoolar modon is also attended with lessfatigtte 
than that which is interrupted ; and this is particularly observed 
in regard to speech. It is on this account, that there is a teil- 
dency in those who speak much in public to acquire a sort of con* 
tinned sing-song mode of delivery, which it requires good taste and 
constant exertion to correct. It is on this account, too, that 
those who cry in the streets, actually acquire a sort of tune, or 
cry, as it is termed ; the continued action of the muscles of 
speech being so much more easy than the interrupted. The same 
ia ccmstantly observed in children, on their first attempts to read. 

Let a stammerer, then, observe this rule : — ^Always to speak 
in a continued or fiowing manner, avoiding carefully all positive 
interruption in his speech ; and if he cannot effect his purpose in 
ftis manner, let him even half sing what he says, until he shall, 

* Heberdeai, Com. p. 99. 
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by loDg^ habit and effort, have overoome his impedimfiiit ;- then 
let him grwducUfy^ as he may be able, resume the more usual 
mode of speaking, by interrupted enunciation. I am persuaded, 
that this is the principal means employed by those gentlemen who 
have undertaken to correct impedimeijts in the speech, and it is, 
undoubtedly, .the most rationaL In addition to this rule, let the 
stammerer endeavour to speak in as calm and soft a tone as poe* 
sible ; for in this way the muscles of speech will be called least 
forcibly into action, and that action will be least liable to those 
violent checks or interruptions, in which stanmiering appears to 
consist. It would, of course, be irrelevant to the object of this 
essay, to allude to those other principle connected with stam- 
mering, such as nervousness, of which it would be necessaiy to 
treat, in an essay written expressly on this interesting subject. 



Art. III. On some Cctses of the Formation of Ammonia, and 
on the Means of Testing the Presence of MimUe Portiom 
of Nitrogen in certain states. By M. Faraday, F.R.S., 
Corr. Member Royal Acad. Paris, 8fc. ^. 

[CommuDicated by the Author.] 

The importance of the question relative to the simple or com* 
pound nature of any of the substances considered as elementary in 
the present state of chemical science, is such as to make any 
experimental information respecting it acceptable, however imper- 
fect it may be. An opinion of this kind has induced me to draw 
up the following account of experiments relative to the formation 
of ammonia, by the action of substances apparently including no 
nitrogen. The experiments are not offered as satisfactory, even 
to myself, of the production of ammonia without nitrogen ; indeed, 
I am inclined to believe the results all depend upon the difficulty of 
excluding that element perfectly, and the extreme delicacy of the 
test of its presence afforded by the formation of ammonia: yet as, 
on the contrary, notwithstanding my utmost exertions, I liave failed 
to convince myself thf^t ^unmonia could not be foimed, except nitro* 
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gen were present, it has been supposed that the information ob- 
tained, thoogk incomplete, might be intarestiog. 

Haying occasion, sometime since, to examine an Mganic sub* 
stance with reference to any nitrogen it might contain, I was struck 
with the difference in the results obtained, when heated alone in a 
tube^ or when heated with hydrate of potassa: in the former case 
no ammonia was produced ; in the latter, abundance. Suf^sing 
tiuit the potash acted, by inducing the combination of the nitrogen 
in the substance with hydrogen, more readily than when no potash 
was. present, and would, therefore, be useful as a delicate test of 
the i^esence of nitrogen in bodies, I was induced to examine its 
accuracy by heating it with substances containing no nitrogen, as 
l%nine, sugar, ^c. ; and was surprised to find that ammonia was 
still a result of the experiment. Tliis led to trials with different 
vegetable substances, such as the proximate principles, acids, salts, 
^., all of which yielded ammonia in greater or smaller quantity ; 
and, ultimately, it was found, that even several metals when treated 
in, the same way gave similar results; a circumstance which ap- 
peared considerably to simplify the expaiment. 

The experiment may be made in its simplest form in the follow- 
ing manner : put a small piece of clean zinc foil into a glass tube 
closed at one. end, and about one-fourth of an inch in diameter; 
drop a piece of potash into the tube over the zinc ; introduce a slip 
of turmeric paper slightly moistened at the extremity with pure 
water, retaining it in the tube in such a position that the wetted 
portion may be about two inches from the potash ; then holding the 
tube in an inclined position, apply the flame of a spirit lamp, so as 
to melt the potash that it may run down upon the zinc, and heat 
the. two whilst in contact, taking care not to cause such ebullition 
as to drive up the potash ; in a second or two, the turmeric paper 
will be reddened at the moistened extremity, provided that part of 
the tube has not been heated. On removing the turmeric paper 
and laying the reddened portion upon the hot part of the tube, the 
original yellow tint will be restored : from which it may be con- 
cluded that ammonia has been formed ; a result confirmed by other 
modes of examination to be hereafter mentioned. 

Vol. XIX. C 



Digitized by VjOOQ IC 



18 Mr. Faraday on the 

!%• flrtt loaroa of nitrogen which tuggtsted ittflf was tk« 
atmosphere : the experiment was therefore repeated, rery cava* 
iblly, in hyirogen gas, but the same results were obtained. 

Hie next opinion entertained was, that the potash might hare 
been touched accidentally by animal or other substances, whioh 
had adhered to it in sufficient quantity to produce the ammonia: 
the alkali was therefore heated red hot, as a preparatory stcp» and 
afterwards allowed to touch nothing but clean glass or metals ; bat 
■till the same effects were produced. The zinc used was seleotad 
from a compact piece of foil, was well rubbed with tow dipped in 
alkali, washed in alkaline solution, afterwards boiled repeatedly 
In distilled water, and dried, not by wiping, but in a hot atmosphere ; 
and yet the same products were obtained. 

All these precautions, with regard to impurity from fingering, 
were found to be essentially requisite, in consequence of the dali- 
cacy of the means afforded by heat and turmeric paper for testing 
^e presence of ammonia, or rather, of matter containing its ela* 
ments. As a proof of this, it may be mentioned, that some sea 
sand was heated red hot for half an hour in a crucible, and then 
poured out on to a copper*plate, and left to ouol; when cold, a 
portion of it (about IB g^ns) was put into a clean glass tube; 
another equal portion was put into the palm of the hand, and looked 
at for a few moments, being moved about by a finger, and then in* 
troduced by platina foil into another tube, care being taken to 
transfer no animal substance but what had adhered to the grains 
of sand : the first tube when heated yielded no signs of ammonia ta 
turmeric paper, the second a very decided portion. 

As a precaution, with regard to adhering dirt, the tubes used in 
precise experiments were not cleaned with a cloth, or tow, but were 
made from new tube, the tube being previously heated red hot, and 
air then drawn through it ; and no zinc or potash was used in 
these experiments, except such as had been previously tried by 
having portions heated in a tube to ascertain whether when alone 
they gave ammonia. 

It was then thought probable that the alkali might contain a mi- 
nute quantity of some nitrous compound, or of a cyanide, intro* 
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4tteed (hurmff ils preparation. A carbonata of potash was 
Ibaiafim prqMirad from pore tartar, refidcred caustic by lima 
caleinad immadiataly precadiag its use, tbe caustic solution sapa* 
latad by decaotation from tbe carbooata of lime, not allowed to 
tou<^ a filter or any ding else aninutl or vegetable, and boiled 
4own in dean flasks; but the potash thus obtained, though it 
yielded no appearance of anmx>nia when heated alone, always gaxe 
it when heated with zinc. 

The water used in these esperiments was distilled, and in cases 
where it was thought necessary was distilled a second, and even a 
titird time* The etperiments of Sir Humphry Davy* shew hdw 
aenadonsly small portions of nitrogen are held by water^ atdl 
tiiat, in certain ciroumstanees, the nitrogen may prodooe amr 
toMitL. I am not satisfied thai I have been able to avoid tUe 
source of error* 

At last, to avoid every possible eouree of imparity in the potash, 
a portion of ^at alkali was prepared from potassium ; and as the 
•tperiment made with it includes all the precautions taken to esp* 
ehide nitrogen, I will describe it rather minutely, as illuetnttveof 
the way in which the other numerous ei^ieriments were made. A 
piece of new glass tube, about lialf an inch in diameter, was firet 
wiped clean, and then heated red hot, a current of airpasnng at 
the same time through it ; about six inches in length was drawn 
off at the blow*pipe lamp, and sealed at one extremity. 0ome 
distilled water was put into a new glass retort, and heated by a 
lamp ; when about one-half had distilled over, the beak of the retort 
was introduced into the tube before-mentioned, and a small portion 
of water (about fifty grains) condensed into it. A soHd compact 
^ece of potassium was then chosen out, and having been wiped 
with a linen cloth, was laid on a dean glass plate, the ei^rior 
to a considerable depth removed by a sharp lancet, and portions 
tak^ from the interior by metallic forceps, and dropped sueoee- 
sively ittto the tube contafaihig the water before-mentioned. Of 

a Phil. Tarn: IMt. p. Ih 
C2 
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course the water was decomposed, and the tube filled with hydro* 
gen ; and when a sufficient quantity of solution of potash had been 
thus formed, the tube was heated in a lamp, and drawn out to a 
capillary opening, about two inches from the closed extremity, 
(fig. 1. plate.) The tube now formed almost a, close vessel ; and 
being heated, as the water became vapour, it passed off at the minute 
aperture, and ultimately a portion of pure fuzed hydrate of potassa 
remained in the bottom of the tube. The aperture of the tube 
was now closed, and the whole set aside to cool. 

' A piece of new glass tube was selected about 0.8 of an indi in 
diameter; it was heated to dull redness, and air passed through it: 
about ten inches of it was then cut off, and being softened near to 
one end by heat, it was drawn out at that part until of small dia- 
meter : (a, fig. «. plate.) that part was then fixed into a cap, by whidi 
it could afterwards be attached to a receiver containing hydrogen. 
The tube containing the potassium potash being now broken in an 
agate mortar, a piece or two of the potash was introduced by me- 
tallic forceps into the tube at the open end, so as to pass on to the 
contracted part ; a roll of zinc foil, about one grain in weight, 
cleaned with all the precautions ahready described, was afterwai^ 
introduced, and then more of Uie potash. The tube was then bent 
near ^e middle to a right angle ; a slip of turmeric paper intro- 
daced, so as just to pass the bend, and thus prepared, it was ready 
to be filled with hydrogen. 

' The precautions taken witli regard to the purity of the hydrogen, 
were as follows: a quantity of water had been put into a close 
copper boiler, and boiled for some hours, after which it had been 
leffc all night in the boiler to cool. A pneumatic trough was 
fitted with this water just before it was required for use. The 
hydrogen was prepared from clean zinc, ^ich being put into a gas 
bottle, the latter was filled entirely with the boiled water, and then 
anlpiittric acid being poured in through the water, the gas was col- 
lected, the excess of liquid being allowed to boil over. The hydro- 
gen was received in the usual manner into jars filled with the water 
of the trough, the transferring jar, when filled, being entirely im- 
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mersed in the water, so as to exclude the air fixim every part, even 
of the stop-cock. The first jar of gas was thrown away, and only 
the latter portions used. 

The gas being ready, the experimental tube was attached to the 
transferring jar by a connecting piece, so that the part of it con- 
taining the zinc and potash was horizontal, whilst the other portion 
descended directly downwards. A cup of clean mercury, the 
metal being about an inch in depth, was then held under the open 
end of the tube, and by lowering the jar containing the hydrogen 
in' the water of the pneumatic trough, so as to give sufficient 
pressure, and opening the stop-cock, the hydrogen in the jar was 
made to pass through the tube, and sweep all the common air 
before it. When from 100 to 150 cubic inches, or from 200 to 
800 times the contents of the tube, had passed through, the cup of 
mercury was raised as high as it could be, so as to prevent the pas- 
sage of any more gas, the pressure from the jar in the water-trough 
was partly removed, and t&e stop-cock closed ; then, by lowering 
the cup of mercury a little, the surface of the metal in it was made 
lower than that within the tube, and in this state of things the 
flame of a spirit lamp applied to the contracted part of the tube, 
(a, fig. 2.) sealed it hermetically, without the introduction of 
any air, and separated the apparatus from the jar on the water- 
trough. 

In this way every precaution >yas taken that I could devise for 
the exclusion of nitrogen ; yet, when a lamp was applied to the 
potash and zinc, the alkali no sooner melted down and mingled with 
the metal, than ammonia was developed ; which rendered the tur- 
meric paper brown, the original yellow re-appearing by the appli- 
cation of beat to the part. 

Still anxious to obtain a potash which should be unexceptionably 
free from any source of nitrogen, I heated a portion of potash with 
zinc, endeavouring to exhaust any thing it might contain which 
could give rise to the formation of ammonia : it was then dis- 
solved in pure water, allowed to settle, the clear portion poured 
off and evaporated in a flask by boiling ; but the potash thus pre- 
pared gave ammonia, when heated with zinc, in hydrogen gas. 
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With regard to the evidence of the nature of the snhstance 
produced, it was concluded to be ammonia in the experiihentA 
made in hydrogen, from its changing the colour of turmeric paper 
to reddish brown ; from the disappearance of the reddish brown 
tint and reproduction of yellow colour by heat ; from its solubility 
in water, as evinced by the greater depth of colour on moist tur- 
meric paper than on dry ; from its odour ; and from its yielding 
white fumes with the vapour of muriatic acid. When formed in 
open tubes, its nature was still further tested by its neutralizing 
acids and restoring the blue colour of reddened bitumus paper ; 
by its rendering a minute drop of sulphate of copper on a slip of 
white paper deep blue ; and also, at the suggestion of Dr. Paris, 
by introducing into it a slip of paper moistened in a mixed solu* 
tlon of nitrate of silver and arsenious acid, the yellow tint of af 
senite of silver being immediately produced. 

These experiments upon the production of ammonia from sub- 
stances apparently containing no nitrogen, will call to mind that 
made by Mr. Woodhouse, of Philadelphia, on the action of water 
on a calcined mixture of charcoal and potash, daring which much 
ammonia was produced* ; and also to the strict investigation of 
that experiment made by the President of the Royal Society daring 
his inquiries into the nature of elementary bodies t. Sir Hum- 
phry Davy found that when one part of potash and four of char- 
coal were ignited in close vessels cooled out of contact of the at- 
mosphere, pure water admitted to the mixture, and the whole 
distilled, small quantities of ammonia were produced. Tliat when 
the operation was repeated upon the same mixture ignited a se- 
cond time, the proportion diminished ; in a third operation it was 
sensible ; in a fourth barely perceptible. The same mixture, how- 
ever, by the addition of a new quantity of potash, again gained 
the power of producing ammonia in two or three successive ope- 
rations ; and when any mixture had ceased to give ammonia, the 
power was not restored by cooling it in contact with air. 

Sir Humphry Davy refrains from drawing conclusions fit)m 

• NicholflonV/dmmo/, xxi.290. t Pha, Trans. 1809, p. 100, 18M),p.4S. 
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thate p9Poees8M, obMrring^ with regard to the compofition of tA* 
tr^en in theie ezperimenlt^ that till the \mf ht of the aubttanoe* 
ooneenied and produced in these operations are compared, no cor>* 
reot decision on the question can be made: I am anxious to be un« 
darttood as imitating the caution of one whose judgment standi 
so h%h in chemical science ; and, therefore, draw no positive 
oomdusion from the experiment I have described, or from the 
vMults I have yet to mention. As, however, I think they may lead 
to •laddations of the question, I shall venture to give them, not 
with the minute detail of the preceding experiment, but in a more 
general manner. 

Potash is not the only substance which produces this effect with 
the metals and vegetable substances. Soda produces it ; so, alsoi 
does lime, and baryta, the latter not being so effective as th« 
former, or producing the phenomena so generally. The common 
metallic oxides, as those of manganese, copper, tin, lead, ^., do 
not aet in this manner. 

Water or its elements appear to be necessary to the experiment. 
Potash or soda in the state of hydrates generally contain the water 
i&eces8ary« Potash dried as much as could be by heat, produced 
Utile or no ammonia with zinc ; but re-dissolved in pure water 
aad evaporated, more water being left in it than before, it witfi 
found to produce it as usual. Pure caustic lime, with very dry 
linen, produced scarcely a trace of ammonia, whilst the same 
portion of linen with hydrate of liihe yielded it readily. 

The metals when with the potash appear to act by, or according 
to, their power of absorbing oxygen. Potassium, iron, zinc, tin, 
lead, and arsenic evolve much ammonia, whilst spongy platina, 
silver, gold, ^., produce no effect of the kind. A small portion 
of fine clean iron wire dropped into potash melted at the bottom 
of a tube, caused the evolution of some ammonia, but it soon 
eeased, and the wire blackened upon its surface ; the introduction 
of a second portion of clean wire caused a second evolution of 
ammonia. Clean copper wire, in fused potash, caused a very slight 
evolution of ammonia, and became tarnished. 
ITie following, among other vegetable substances supposed to 
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contoin no nitrogen, have been tried with potash in tubes open to 
the air ; lignine, prepared by boiling linen in weak solution of poi* 
ash, then in water, afterwards in weak acid, and finally in water 
again; oxalate of potassa, oxalate of lime, tartrate of lead, 
acetate of lime, asphaltum, gave very striking quantities to tumeric 
and litmus paper : acetate of potash, acetate of lead, tartrate of 
potash, benzoate of potash, oxalate of lead, sugar, wax, olive 
oil, naphjthaline, produced anmionia, but in smaller quantity : resin 
appeared to yield none, nor when potash was heated in the vapour 
of alcohol or ether, or in oiefiant gas, could any ammonia be de- 
tected. 

It may be remarked, that much appeared to depend upon the 
quantity of potash used ; sugar, for instance, which with a little 
potash would with difficulty yield traces of ammonia, does so very 
readily when the quantity of potash is doubled or trebled ; and 
linen, which with potash gives ammonia very readily, yields it the 
more readily, and in greater quantity, as the proportion of potash 
is increased. 

The experiments with the substances which contain carbon, assi- 
milate, in consequence of the presence of that body, with tiie one 
by Mr. Woodhouse. Whether the substances act exactly as char* 
coal does, probably, cannot be decided until the correct nature of 
the action is ascertained ; but there are apparently some very evi* 
dent differences. The ammonia, in the charcoal experiment, does 
not exist until after the ignition, nor before the addition of water; 
but in several experiments of the nature of those described in this 
paper, the ammonia is evolved before the substances acting or 
acted upon, are charred. Thus, if linen fibre, cut small, be mixed 
in the tube with hydrate of lime, and heated, ammonia is evolved 
before the heat has risen so high as to render the linen more than 
slightly brown ; and oxalate of potash, in a tube with potash, 
when heated, gives much ammonia before any blackening is pro- 
duced. 

Mr. Woodhouse's experiment may be very readily repeated, 
though not in an exact way, by heating a little tartrate of lead 
with potash, in a tube in the flame pf a spirit lamp, driving off the 
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water ittid first products, aad raising the residue to dull redness. 
If a dropof water be allowed to flow down on to the residue when 
oold, and it be then heated, anunonia will be found to rise with the 
water. 

I was induced, in the course of these experiments to try again 
aad ag^n, whether the potash or lime would not yi^d ammonia 
when heated alone ; but when well prepared, and the tubes expe« 
rimented in perfectly clean, they gave no indications of it. By 
exposure to air for three days in a room, hydrate of lime a]^[>eared 
to iiave acquired tiie power of evolving a little ammonia when 
heated, and caustic lime so exposed gave still stronger traces of it. 
Potash also exhibited an effect of this kind, and potash which had 
been heated with zinc, and contained oxide of zinc, mostd ecidedly. 
Some potash and zinc were heated together ; a part was imme- 
diately put into a clean close bottle ; another part was dissolved 
in pure water, decanted, the solution evaporated in a covered 
We^ewood's basin, and then also set aside in a close vessel for 
84 hours : at the end of that time the first portion, heated in a tube, 
gave no decided trace of ammonia, but the latter yielded very 
distinct evidence of its presence, having apparently absorbed the 
suhotance which was its source from the atmosphere during the 
operations it had been submitted to. White Corpish clay being 
heated red hot, and then exposed to the air for a week, gave 
plenty of ammonia when heated in a tube. When tlie substances 
were preserved in well-stoppered phials, these effects were not 
produced. 

Such are the general and some of the particular facts which I 
have observed relative to this anomalous production of ammonia. 
I have refrained from all reasoning upon the probability of the 
compound nature of nitrogen ; or upon what might be imagined to 
be its elements, not seeing sufficient to justify more than private 
opinion on that matter. I have endeavoured to make the prin- 
cipal experiments as unexceptionable as possible, by excluding 
evexy source of nitrogen^ but I must confess I have not convinced 
sfielf I have succeeded. The results seem to me of such a 
pature-as to deserve attention, and if it should hereafter be proved 
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that nitrogeii had enUted in some unperoenFed way iatd Iha «r« 
pariment8, they will still shew the extrtma delicaey of heat, or 
heat and potaih, at a test of its preaence by the formation of aa»» 
monia. 

With respect to the delicacy of the test, it may be obaenred 
that it offers many facilities to the detection of nitrogen when in 
certain states of combination, which chemists probably were not 
before aware of. A portion of asbestos, which had been healed 
red hot, was introduced into a tube by metallic forceps and heatedt 
it gave no ammonia ; another similar portion compressed together, 
and introdaced by the fingers, gave ammonia when heated. A 
very minute particle of nitre was dropped into hydrate of potaasa, 
and heated to dul) redness, it gave no ammonia ; a small pieoe of 
zinc foil, dropped in and the heat applied, caused an abundant evo» 
Itttion of that substance. 

The circumstance also of absorption by lime and other bodiea, 
of something from inhabited atmospheres, which yields ammonia 
when thus tested, is very interesting ; and Dr. Paris has suggested 
to me that this power may probably be applicable to the ezamin»« 
tion of the atmosphere of infected and inhabited places, and nay 
perhaps furnish the means of investigating such atmospherea upon 
correct principles. 

February t 17, 1825. 



AtT. l\ .'^Description of the Coal recently discovertd on 
the Estates of the Count de Regla^ in the ItUendanoy and 
Kingdom of Mexico. By Th. Stewart Trail, M,D*t 
F.R.S.E., S^c. 

[Communicated in a Letter to Mr. Swainson.] 

Tab mineral treasures now laid open to the skill and enterprise 
of British adventurers in South America, are daily exciting an 
increased interest throughout the kingdom. And as connected 
with the powerful machinery that will be employed in these nn^ 



Digitized by VjOOQ IC 



Description of Mesietm Coal. H 

dertaldngs, tbd subject of fubl becomes one of tbe gt ea to st im» 
poitance. The woods and forests, which once clothed the sidei 
of the Cordilleras in the vicinity of the principal mines, hare 
been, for many years, gradually diminishing, and in many placei 
have totally disappeared; while the Mexican proprietors, with 
singular negligence, have forgotten to form new plantations to 
supply that enormous quantity of fiiel necessary for the mines. 

The existence of Coal on the mining provinces of Mexico has 
hitherto been very doubtful. Humboldt, indeed, mentions it hig 
been found in New Mexico ; and that the formations of basalt 
and amygdaloid on the estates of the Count de Regla might lea4 
to the belief that this substance also would probably be discovered ; 
a supposition likewise entertained by Mr. John Taylor, whose 
practical and scientific knowledge of mining is well-known. 
These opinions are now completely verified ; as among the mineral 
piMuotions brought by Mr. Bullock from Mexico, are speoimeoi 
of a coal analogous to jet, which he procured while residing in 
the vicinity of Real del Monte. A small piece of this substance, 
weighing sixteen grains, has been analysed by Dr. Trail, and the 
result of his experiments, contained in a letter to Mr. Swainsoo* 
is expressed in the following words :— - 

** This specimen is more analogous to jet than to our Wigan 
Cannel coal. Its colour is deep brownish black ; its lustre resi- 
nous ; its cross fracture conchoidal ; its longitudinal fracture has 
a slightly fibroua i^ipearance, as if it had originally been wood. 
Its hardness is about that of Cannel coal, as is its frangibility ; 
but its lustre is higher. The mean of three careful experiments 
gave its specific gravity =1.2248. It becomes considerably elec- 
tric by friction; in this character it is analogous to jet^ and 
diflbrs from Cannel coal^ which scarcely shews any symptoms of 
electricity by friction. Though I have observed that some pieces 
of the latter slightly moved an insulated cat's hair, which i$ 
a very delicate electroscope. Kirwan considers the difference 
between jet and Cannel in their electric eneigies, as a diagnostic 
mark. 
'« It bums with a lively flame, and gives out much Uqvid 
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bitumiiious matter, or coal tar^ so as to cake or become semi-li^d 
in the fire. It does not decrepitate when heated, like Canoel* 
When heated before the blowpipe, in a glass tube, its volatile 
parts are separated ; and it leaves behind about 50 per coit. of a 
coke which is capable of exciting a pretty strong heat. The vo- 
latile portion affords a very pure coal gas. Six grains of it, burnt 
in a platina crucible, left behind 0.2 grains of greyish white 
ash, which is equivalent to 2^ per cent, of incombustible matter 
in it. 

** The smallness of the specimen rendered it impossible to as- 
certain the relative quantities of carbon, hydrogen, and nitrogen, 
which similar substances contain, but this sort of analysis is 
rather an object of curiosity than utility." 



v.— On the Origin^ Materials^ Composition^ and Analogies 
of Rocks, by John Mac Culloch, M.D., F.R.S.E. 

[Communicated by the author.] 

If it is the first error of the observer to see, like the miner, but 
a very limited number of rocks in the system of nature, it is not 
long before he fells into one, the very reverse ; creating for him- 
self permanent distinctions from every incidental variety that 
comes under his notice. Time, however, speedily corrects this 
error, and teaches him, that however the aspects of rocks may 
be multiplied. Nature has limited these productions by a very 
confined set of general and constant characters. 

Of the QmsHttienis of Rocks. 
A small number only of the earths which chemistry has dis- 
covered, forms the materials of all the rocks ; united, in some 
cases, with alkalies, and with certain metallic oxides. In some, 
a single earth is found ; in others, two or more exist ; and these 
are either mechanically mixed, or united by the laws of chemical 
affinity. Thus are formed those rocks which are considered 
simple ; simplicity, as applied to rocks, meaning simplicity of 
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a^>ect. Limestone presents an example of a rock in every respect 
simple ; while basalts and clay slates, although simple as rocks, 
are diemieal compounds and mechanical mixtures. 

Besides these distinctions, the earths are sometimes formed 
kito separate minute bodies, or minerals, which are i^^ain united, 
so as to constitute rocks ; and these may be in themselves either 
nmple or compound minerals. Sandstone oflfers an example of a 
nmple rock of this kind ; simple in its chemical nature, but an 
aggregate as to its general character. Hornblende rock is an 
example of an analogous aggregate, but one in which the 
integrant minerals are chemical compounds. But there are dif- 
ferences here, even in the mode of aggregation : which, in some 
cases, results from the chemical interference of a simultaneous 
crystallization ; in others, from the mere mechanical aggregation 
of the parts ; and lastly, from the union of those two processes. 
Granular limestone is an example of the first, and instances of 
the last are to be found in different varieties of sandstone. 

In compound rocks, different kinds of minerals are visibly 
united into a common mass ; which thus presents a sort ot uni- 
formity throughout the whole, however the separate parts may 
differ. Such compounds may consist of two or more minerals ; 
and, within certain limits, they seem to be ruled by laws as 
g^eral as the simpler rocks. These compounded rocks vary, 
like the former, in being purely crystalline or otherwise ; and as 
granite presents a familiar example of the first, so quartz rock, 
and some of the compound argillaceous schists, afford instances 
of the other two. 

There is still another description of compound rocks, to whidi 
the term conglomerate has been aj^lied. In these, not only 
different minerals are united in a mechanical, a mixed, or a 
chemical manner, but fragments of former rocks, either simple 
or compound, also enter into their structure. Such fragments 
vary in size, from the most minute visible particles, to others of 
many pounds, or even hundreds of pounds weight; and these 
rocks offer, in consequence, numerous varieties, which are fully 
treated of in the author's Geological Classification of Rocks; 
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the ftpotitory for the hcu of this deaeription which do not iip^ 
pertain to Uie present paper. 

The earths, which enter into the compoeition of thoee minerala 
that form the ordinary or essential ingrediente of rocks, are 
tilioa, almnina, lime, and magnesia. If the other earths are oe» 
easionally found, it is rather in those minerals which cannot \m 
ccstfidered essential to the constitution of rocks^ hut which ar» 
frequently imbedded in them. To these earths must be added, 
iffoa in different states of oxidation; and, from someobeerfSr 
tiens which I hate made on quarts rock, Itmestonefi, and traps, 
ki that of a carbonate also. Potash and soda are, lastly, eesenlial 
ingredients in some rooks, and it remains to be proved wheti^r 
lithia may not sometimes be present where one or other of theee 
has been suspected. As the earths, as well as the alkalies, 9xe 
BOW known to be oxides, and as it is also known that silica, at 
least, acts the part of an acid in some mineral eombinatkms, (t 
is probable that we haye much yet to learn, respecting the origin 
and formation of many rocks ; but whatever splendid probabilities 
may open on us from this new source of knowledge, we are 
scarcely yet able to build any rational coi^ectares on it. 

The simple minerals formed of these substances, and which 
constitute the essential ingredients of all rocks, are quartz, fel- 
spar, mica, hornblende, h3rper8thene, diallage, augit, serpentiat, 
compact felspar, actinolite, chlorite, talc, and schorl. Some of 
these are, however, far more abundant than others ; nor is it 
easy to define the limit between them and those which nay be 
considered accidental ; which are occasionally imbedded in rocks, 
as their natural repositories* But it is unnecessary to dilate on a 
eubject which is sufficiently detailed in the work above«»meBtbned. 
It is sufficient to quote, as examples, garnet, whidi is sometknes 
abundant in micaceous schist, or sparingly dispersed, or altoge- 
ther absent, without affecting its essential characters ; and spo- 
dumene or corundum, which may thus exist in gpranite. 

If we consider the great number of minerals, thus generally 
distinguished into essential and unessential, which nature has 
formed, or if even we limit our views to thoee which majr ke 
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aonticlered m most tMential, it is interesting to observe liow few 
•re the rocks which are produced from them. If the varieties 
art most numerous in the primary or older series, they are still 
fcw, and, within certain limits of variation, very constant. In 
the later rocks, the varices are still more limited ; and^ when we 
reflect on the circumstances under which they haVe been pro* 
dttced, they are confined to a much less number than could have 
been expected. As most of the minerals of ordinary ooonrrenCe 
are formed, for example, of the earths which exist in granite 
and gneiss, why might we not expect to find garnet, oorundimh 
or andaiusite, in every one ; instead of being, as they are, limited, 
to a few occasional specimens. We are equally at a loss to ac- 
count for those distinctions between gneiss, micaceous schist, 
quartz rock, or other substances, that occur in the same ancient 
Series ; distinctions which, on the great scale, are really steady 
and definite, notwithstanding the occasional interferences of 
character that occur in particular cases. That these have been 
regulated by certain chemical la\vs, is unquestionable, however 
incomprehensible the nature of these may be. It must also be 
from this cause, that such rocks are found to preserve the same 
characters, wherever they occur ; a circumstance otherwise cal* 
culated to excite our surprise. In every other department of 
nature, her productions vary according to the climate and situa- 
tion, but granite is the same in Egypt and in Greenland. It is 
with the laws of organization alone that climate interferes. 

As the secondary, or later, strata have been chiefly formed 
from the waste of the ancient rocks, it is less surprising that they 
should preserve a general constancy of character throughout the 
gbbe, however individuals may vary in different places. Even 
these variations are still remarkable ; as well from their steadi* 
Hess, as from the extent through which that uniformity can some- 
times be traced. The difference between compact limestone and 
chalk, is no less remarkable than the similarity which, in dis- 
tant places, occurs between strata that we can scarcely conceive 
to have formed parts of one deposit. It is worthy of remark, 
liowever, that, in the secondary strata, the most conspicuous 
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variations occur in the limestones ; and these, it is obvious, have 
been subject, in many instances, to chemical laws, as well as to 
the influence of organized bodies, from which the others have 
been comparatively exempted. That the secondary strata should 
contain sandstone and schists, is easily accounted for, by recol- 
lecting that these must be the result of the destruction of the 
older rocks ; the more durable mineral remaining distinct, while 
the compound ones have been reduced to powder. But iike 
question of the formation and origin of all these rocks will be ex- 
amined more particularly hereafter. 

On the Consolidation of Rocks. 

As almost all the rocks with which we are acquainted have 
been formed out of our sight, the mode in which the earths, or 
simple minerals, became consolidated into these forms, is to us a 
matter of inference firom analogy, not of observation. If dis- 
cussion could have determined this question, it would have been 
solved long since ; as most of the schemes which have been 
called Theories of the Earth have been chiefly engaged in this 
pursuit, and as neither argument nor assumption has been spared 
in attempting to establish the exclusive views of many of these 
theorists. To record the terms under which the different par- 
tisans have thought fit to array themselves, would be to foster 
and perpetuate an opposition, often arising, more, perhaps, from 
the colours of the different banners, than from the merits of the 
cause. Blue and green factions have often exerted their in- 
fluence beyond the limits of eastern or western empires, and in 
far other pursuits than politics. 

Fortunately, all rocks have not been formed in tbe depths of 
the earth, and fortunately, also, it is in the power of art to 
produce some of tbese substances from indiscriminate mixtures 
of their elements. It is our business to try how far we can 
extend analogies from the visible to the invisible, from the 
present to the past. If this process will not carry us far, it is 
at least the only rational mode of investigation in our power. 

Volcanoes are among tbe most active and impressive sources 
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of those rocks which are now daily forming on the surface of the 
glohe. By the agency of their fires, the earths are ejected in a 
state which, as far as we know, is merely that of mixture, and 
united in the fluidity of fusion. By repose, durii^ a process of 
slow cooling, various combinations take place in these fluid 
masses ; and, according to circumstances which we are but im- 
perfectly able to appreciate, there are formed numerous rockSf 
either apparently simple, or compounded of the difiEerent mine- 
rals that have been formed by the contending affinities of the 
materials. These processes are imitable by art ; which, haying 
first reduced the natural compounds famished in basalt or other 
rocks, to a fluid and uniform glass, fa the laboratory fires, dis« 
poses them so as to cool during long repose, in a gradual man- 
ner. Thus, by the slow cooling of the most compounded ma- 
terials of the glass-house furnace, various imitations of rocks are 
formed ; and thus, more precisely, the greenstones of the trap 
family are destroyed, and again regenerated. 

In examining now those rocks which have been formed out of 
oar sight, we find one family which produces many counterparts 
to the volcanic rocks, namely, the family of trap. So absolute, 
indeed, is the idemtily betw'een many members in each set, that 
no eye nor any analysis can distinguish them. To attempt to 
prove this by an enumeration of specimens in each, would be 
only to give, a list of names that would carry no conviction. 
But no more convincing proof is wanted than this ; that, to this 
moment, geologists continue to dispute about what belongs to 
the trap family, and what is of volcanic origin ; not only in 
ooontries remote from volcanoes, or no longer containing the 
marks of former activity ; not only in the Vivarais and the Euga- 
nean hills, but at the very seats of living volcanoes. If, therefore, 
out of a common mass of rock, or among many different <mea 
evidently formed under the same circumstances, there are parts 
whidi bear all the marks of an origin similar to that of volcanic 
rocks, it is evident that the whole must be referred to the same 
source, with certain exceptions arising firom collateral circum- 
stances that it is not within the limits of this paper to notice. 
Vol. XIX. D 
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Thui analogXt rMemblaacet and e3cperim«iit, oonfinn that opinion 
respecting the trap rocks, which would be inferred from the pe* 
Cttliarities of their chemical constitution ; and thus also they 
confirm the conclusions that may be drawn from their peculiar 
disposition, and from the nature of their connexion with the 
various conterminous rocks among which they are found. 

It is but a step fi^m the trap rocks to granite ; and if tht 
identity of specimens is not always so perfect, or the resem* 
blance so general and eKtensire between these and &e. volcanic 
rocks, the analogical reasoning is quite as unexceptionable. I 
showedi in a former paper in this Journal, that many rocki, 
forming integrant portiom of a granite mass, are undistinguish* 
able ftxnn many of the trap rocks« and that among these ihmn 
are many that resemble the productions of volcanoes. Here, 
then, is an identity, even between granites and volcanic rocks ; 
and here, also, what is true respecting the origin of one part of 
the mass, must be fhie respecting the whole. If that inference 
appears to be drawn closer than the circumstances seem to war- 
njfktf we may carry it through the intermediate stage of trap ; 
and having thus proved the identity of this rock with the volcanie 
products oa the one hand, and with the granite on the other, aj^y 
a common mathematical axiom to the ccmclusion. 

If it be said that volcanoes do not juroduce granite^ it mnst 
still be recollected that they produce compounds of an analogous 
nature in every respect. It was also shewn* in the paper refers 
red tOi that the trap rocks often assumed the duuaoter of pur*> 
ftct granite; so tiiat, by this intermediate step, the several pro* 
ducts which are most distant are again associated. Evm ad* 
nutting tiiat the volcanic rocks stood excluiively at one extremis 
of a scale of diemical compounds, and the granites at the othsTt 
the trap focks containing examples cKf both, form the conunoii 
lisk by which they are united. This view of the chemical origin 
of granite is confirmed by the same set of appearances vrfaich 
confirm it in the case of the trap family, and whidi have been 
sufficiently described by various writers. 

It is not difficult to assign probable reasons lor the diiSsr* 
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wcm ia tb# chtmlcal uppAarsDott of ili* toAs iio Amm thvH 
distinetf prodncUont* They Have, however, been suficietnly 
pointed out, on other oocaaionaj and i% haa haen shewn, that tiity 
probably consiatad* in a great maaaoM^ in di£faranoafl of the time 
thiipt^h which tha luted otiBterials had ooolcd^ airetimataiiaat 
aoofirmed by ag^raat number of a^lataral appaaraaeeB, although, 
in many caaee, there can be no doubt that great differeneee hafa 
resultod froiki the different prop(^ona of tha eeteral eartha fat 
the fused compounds. 

Thus, from chemical analogies, there if aas^ed to all the an- 
atratified roohe, that origin which waa already deduced fratt 
various other considerations ; and thus there is proved to axiit 
a division of rockd formed exclusively by the agency of heal. It 
will now be convenient to begin the remainder of this eouunl^ 
natiou at the other extreme. 

Where water holding carbonate of lime in solutiim k gradual^ 
ly evaporated, there are formed calcareous concretions, whioh 
often attain a great size through age, and which, under pecuHar 
circumstances of crystalliaation, are sometimoi not very difftreni 
in aspect from certain limestone rocks. Under different oirouaiH 
stances, similar waters deposit their contents, so as to ibrm rocka 
of great depth aSki extent, prodoeing real calcareous sttalsi. 
The Travertino of Italy appears to be one of the most perfect 
examples of ^is nature. These simple and recent calcareous rocks 
become compounds, in cases where the calcareous solution has 
entangled fragnants of sheik, as it does in the West Indian 
islands at this day, or where it has united firagments of discord* 
anl natures, as it does on the shoree of Messina, and on many 
irfoar sea coasts. Thus calcareous Mcks, both simple and com-* 
poQad, are formed by water.>^ Lastly^ rocks of this nature are 
BOW daily produced, in many parts of the great ocean, by th6 
efforts of marine animals; the deserted coralline structure being 
eemenled partly by the actions of the animals themselves, and 
partly by that of the sea on the calcareous earth. In the same 
HHumar, ancient submarine piers, as at Carthage, become ce« 
mented through lapse of time, by the intervention of shelL-fbh 

D2 
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and the sdiation of their calcareous matter, into masses oC solid 
rock. In this way, calcareous rocks are formed, partly by Ae- 
mical agency, and partly by that of submarine animals. 

Where iron becomes converted from the metallic or oziduloas 
state to tha$ of rust, it becomes the cement of all the smaller 
materials within its readi ; and thus sandstone is often formed 
on sea-shores, in sand and gravel beds, and, very probably, to a 
^nsiderable extent in the noted ferruginous sand stratum of 
England. 

, Thus two modes of producing rocks, by the agency of water, 
^re demonstrated. It remains to inquire, what probability there 
is, that the same agency can convert silica to that end, as we 
cannot produce any instances so perfect, of its absolute action in 
that way. 

The solubility of silica in water cannot be a matter of dis- 
pute, however difficult it may be to effect its solution in our 
laboratories. In my work on the Western Islands, I have pro- 
duced nearly all the instances of this nature that are required for 
the. present purpose; but I may here add to these, its actual so- 
lution in the hot waters of. Iceland and Italy, and the consequent 
production of siliceous tufas and stalactites. To convert this 
property to the present purpose, it is not requisite that the solu- 
tion be very extensive, or very rapid. If we conceive this agent 
acting for a long series of years in a mass of loose sand or 
of clay, it is not difficult to see that the final result must be, in 
the first instance, the formation of a sandstone, and, in the other, 
probably, that of a schist. 

That this is the fact, in nature, is ahnost demonstrable, from 
the frequent partial occurrence of sandstones in beds of loose 
sand, and from the mixed chemical and mechanical texture of 
almost all the solid sandstones. This effect, it is true, has some- 
times been attributed to the action of heat ; but to adduce as an 
agent that which cannot be shewn capable of producing a given 
effect, while we are in possession of one that has the desired 
power, is to abandon sound reasoning for the sake of maintain* 
ing a species of fictitious analogy, which, after all, is not ne- 
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cessary for the support of that theory by which it was so amdously 
defended. 

Thus there have been produced two distinct sets of causes for 
the formation of rocks ; the first chiefly applicable to ihe un« 
stratified substances, and the last to the fi[>rmation or consoilda*- 
tbn of strata. 

Mr. Playfair has objected to the possibility of aqueous consoli- 
dation on these grounds ; that a liquid solvent could not exclude 
itself &om the pores of the rock after depositing the consolida- 
ting matter, and that it should, therefore, remain within ^e 
stone; or else leave the body pervious to water ; <* neither of 
which is" said to be " the feet." On the contrary, both of these 
propositions are true. The presence of water in stones is so 
universal, that I have never yet found any rock in which it did 
not exist, when that could be procured quickly from a sufficient 
depth. It is contained even in granite, and in the trap rocks i 
and the great change of colour and hardness which many of the 
latter undergo after being formed into specimens, is owing to its 
evaporation. Thus specimens of augit rock, which havte the 
waxy soft look and green colour of serpentine, when fresh 
broken, become black in a few days. It is also known, that small 
granite veins are sometimes found perfectly soft in the quarry ; 
and these harden in a few days, a^iaiently by the evaporation of 
their water, and the consequent precipitation of silica, or else 
by the nearer approximation of their parts. In Sky, I have found 
masses of granular quartz or sandstone, which could be moulded 
by the hand when first found, but which, in the same manner, 
became solid in a few da3r8* In all diese cases, the loss of 
weight proves the presence of water, as it does the porosity of the 
stones. Even the common quartz of veins contains water, under 
the same circumstances ; losing both weight and transparency on 
drying. The porosity of stones, as well as the presence of water, 
are thus both proved by the same facts. But the former property 
ought never to have admitted a doubt ; since the compactness 
of flint and agate are apparently far greater than that of any 
rodr, compound or simple, and since these not oply give pas* 
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ngt to oil, but even pettnft sulphuric add to follow, and to pre- 
cipitate the charcoal within the pores of the stone. 

That the water in stonea is actually saturated with earthi, and 
pfobably with silica or lime, appears to be also proved, by 
certain appearances which lake place on breakio|^ and iryiag 
some of these. In marbles raised very wet from tha quarryi a 
whitish dusty surface soon follows, ftom the deposition of the 
du'bonate of lime ; and it Is probable, that a similar cause will 
account for that gray tarnish which is produced in pitchstones, 
WitfhJn a very ftm hours after the specimens are broken from ^ 
tock; during which process of drying, they also become fiar more 
eonpact, or less tender. Thus the objection in question Mb to 
the ground ; were it even necessary that the process of coneoU*- 
dation riionld be reserved for that tima^ which the whole stra- 
tum wae completed. 

OfihedifeteM Rool^ and the Modes of their Comolidation. 

Now although a large portkm of the strata of the globe »iy 
hs^re been fbrmed by this last process of aqueous solution, and 
a considerable porti<Mi, at least, of the secondary ones probebly 
owe their origin or consolidation to this cause, there are mlusf 
stynta, particularly in the primary or older series, to which It 
h impossible to apply it, so as to explain all the appearanoea 
which they present. It will here be ccnvenieni to point out in 
seccession, those whldi may have been consolidated merely from 
water, ending with those n^ich will not admit of that explaaa* 
tlott; and it will remain to inquire, whether the phenomena 
cannot be explained by the successive agency of both the came 
#hich have been examined. It will also be seen, that in one in- 
stittce, at least, among these ancient strata, either cause aapa* 
rstely might have produced the effects visible. 

There is nothing in the character of quarts rode, as far as I 

have examined it, to prevent it from having been consolidated 

tb Its present condition from the long continued application of an 

aqueous solution of silica. But that it was deposited .from water 

Tiginally in the etat^ of sand and |;ravel> is rendered evident 
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firm the rouaded and foreign frigmenU of ditcgrdani ro^ka 
which it often oontun*. At tbe Bame time, ibere is no reason 
to dany thai it may ha?e been exposed to Ae action of haatt aa 
it la [^stiU capable of nndeigouig that without luffaring mf 
change* That it was consolidated by heat we cannot pvoTS » 
and are scaroely in a condition to denyi that It may not hava 
baen partly indebted for its constitution to that cause. 

If shale oould be indurated from water alone» there would h$ 
00 reason to deny that the same cause may have operated in tha 
primary aigiUaceoos schists; while* that they ha?e been dapo« 
sited from water, is proved by the fragments and the sballa 
which they so often contain. Here again^ howerert we tre lA 
the same condition as with regard to qnarta rodi ; uaabln t»> 
preye that it may not hat* experienced in seme degree the 
action of heat ; as we know, from obserrations on the riUeeoua 
schists, that shells are not necessarily obliterated in these oir* 
cumstances. But that action, if it existed, canaot have beea 
very great ; as we are certain, both from experiments and obser*. 
vaSioat that it is either fiised or indurated by this cause. The 
T#ffy existence of siliceous schist in the vicinity of trap and 
granite, produced by the action of these rocks on riials and slatOf 
Botonly prove thi^ fsct, but shew the very limits where the ae* 
tion of heat ceases. 

Thas, two important members of the primary stiMta afCi pro>» 
bably, indurated from water alone. With respect to limestaM#« 
it is now known, both by direct experiment and by obeervatiQaasi 
the effect produced by trap veins on chalk, that it may be crystid^ 
lilted fi!em fusion, provided the escape of the carhouio acid is re^ 
strained. It has been shewn, that it is equally consolidated from 
waters and| on eiamming this limestooe io its variiMis associa* 
tions, its origin must probably, in some instances, be re£sned ta 
one of these caasea— in others, to the other. It is likely, for n^ 
ample, that all the Umestonee associated with day slate S4re da-^ 
rived from watery depositioji and crystallisation ; and it is pre« 
bable that those assoeiiEted with gnetss have received their pitsent 
eoiiditioii ffofa haat* This cpimon la justifiad by maiqr eir^wn^ 
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BtanCM ; such as by their giying passage to granite mns, by tiie 
change of chemieal texture and composition which they present 
in these cases, and by the crystallization within l^em of minerals 
aindlar to those found in gneissysuch as garaet, hornblende, augit, 
and others, which could not have been deposited from water so as 
to have entered into the confused crystalline arrangement of tiie 
rock in the manner which they do. That limestone is aetuaity 
thus consolidated after fusion, even in large masses, is also 
proved, as far as any^ing relatii^ to the influence of trap is 
proved, by the conversion of oonchiferous secondary strata, in 
those situations, into crystalline limestone; a fact occurring very 
extensively and demonstrably in Sky, and receded in my work 
on the Western Islands. 

Willi respect to serpentine, the whole question is as yet involved 
in darkness. It is not known that it can be formed from water, 
and I have proved from observation, that, as it passes into tnqp, 
forming part of a greenstone vein in Perthshire, it can be formed 
by ftision. 

All the scaly* schists, of which micaceous schist may here re- 
present the whole, present characters which are scarcely explicaUe 
without admitting the action of these two agents. The stratified 
disposition, and the laminar form, both give indications of a depo* 
sition from water; and, if any doubt of that could remain, it is 
n^moved by inding that, in many places, it contains fragments of 
diseordant rocks,— of granite, for example, limestone, and quarts 
rock. It has furtiier been held, that the parallel position of the 
mica is, in itself, a sufficient proof of deposition, because it is the 
necessary position, and because^ the same circumstance exists in 
the micaceous sandstones, so analogous to it, which are actually 
deposited fttnn water. But this, if probable, is an equivocal cir- 
cumstance : as I have shown, that in hypersthene rock, a member 
of the trap family, and even in some rare trap veins tiiat contain 
mica in the Western Islands, the flat crystals of hypersthene in 
one case, and the mica in the other, preserve that parallelism 
which' niust here be attributed to the polarity of ciystaUiEstion 
c^»eratbg extensiv^y; an action which I hare abo elsewhere 
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tbowxk to liave been sometimes exerted throaglioot tke fel^Mur of 
granite veins. 

But admitting that micaceous schist was deposited* like the 
secondary micaceous sandstones, from water^ and consolidated 
by the same means, it presents characters which cannot be 
explained by this process. If its flexibility has not been the 
consequence of heat, which I haye elsewhere attempted to 
proTe that it has, the peculiarities of its crystalline texture 
and occasional contents cannot be eiq>lained, without admitting 
that it has been exposed to a heat sufficiently intense and suf* 
ciently durable, to permit these minerals to be formed in the 
same manner as they are in granite and in the volcanic rocks. 
The condition and existence of garnet, hornblende, tourmalin, 
•tanrotide, and other minerals, are inexplicable by any mode of 
watery deposition, and still less by any subsequent crystallization 
from water. 

I need take no notice of diallage rock, or of the more ancient 
red sandstone; as the same processes of reasoning apply to them 
as to those rooks to which they are analogous ; but hornblende 
schist requires a particular consideration. This is an extremely 
fusible compound, and its peculiar crystalline texture proves that 
it oould not have been deposited from water ; in which, indeed, 
its earths are insoluble, and from which they could not thus have 
been precipitated. It is, besides, precisely analogous to many 
greenstones of the trap family ; from which, indeed, it is often 
so little distinguishable, that it has been confounded with tiiem, 
by those who choose to believe in the aqueous origin of trap, under 
the name of primitive greenstone. That it is further actually 
produced by heat, is evinced by finding that the argillaceous 
schists, when in contact with granite, axe actually converted into 
it. Whether simple, or compounded of hornblende and felspar, 
the same reasoning applies to it. It is, nevertheless, admitted^ 
that its original materials have been deposited from water, and 
thus its laminar and stratified disposition is explained. That it 
has farther consisted of clay or schist, is not only rendered pro- 
bable by the nnmerou3 facts occurring in the trap rocks, but by 
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that varf •triking analogy, now at last «o well understo^^ in 
which beds of shale beneath trap are actually oonrerted iBt6 
I/fdian stone ; a substance differing from it, almost solely in tiie 
compactness and uniformity of its texture. 

We tiiuB lastly arrive at gneiss ; a rock which often bean the 
marks of igneons consolidation in a still greater degree than tiioe# 
of aqueotts deposition, but in which it is almost unques^onaM* 
that both haye been combined. Where gneiss is at adistaaxM 
from granite, its laminar and stratified disposition is most perfeet x 
where in its vioinity, it is most obsoare ; indeed, so obscure, ai 
at length to disappear. This is precisely what might be expected 
to happen on thb view of its double origin ; namely, the i^pUcalloa 
•f heat in unequal degrees, to a series of beds deposited from 
water, andt probably, like quartz rock, originally consolidated 
from it also. Wliere it is most remote from granite, although ite 
mineral materials should be the same, they are disposed in a dif* 
ferent manner; or are more rigidly laminar and more inde- 
pendent. Where it is most immediately in the yteinity of that 
rock, and more particularly when it abounds in granite veins, the 
structure becomes analogous to that of granite, or to one in whkdi 
there is that mutual penetration of crystals which cmi only take 
place in a fluid of fusion. At length it actually passes into Aa 
contiguous gl*anite ; losing that parallelism of the parts, and those 
last remains of the laminar disposition, whidihad gradually beett 
decreasing. 

It is by no means diiRcult to imagine this combination of causes 
and of effects ; a state of softening or aemifdsion, snffident to 
allow the integrant parts of a stratified watery deposit to enteir 
into new combinations, and to crystalliee without the loss of the 
original marks of stratification. These, indeed, u^ often pre- 
served in gneiss, by the alternate interposition of bede and laminafe 
of hornblende, and by that only ; just as in the watery joint 
deposit of sandstone and shale, the latter snbstanoe is ofuai die 
only indication of stratification that can be procured* 

That Inch re^crystiUlization can take place in a rock wfaidi it 
heated to a point short of actoal inidttyt is proved by Mr. Watt'a 
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iKpeorfantntfl, §o often quoted; and that itfata oan, in natttv«, lo«# 
aU tii«ir indicadoM of watery d^poaitioii, while ihey prsMrra the 
stratified shape under a new mineral form, is etineed bjrthe ex^ 
istemoe of siliceous schists ben^th trap, as already quoted. A 
greater dilgma of heat and a loagrgr continuance of it, are all 
that are required to produce all the differences in these oases r 
and the fact, of the frequent interposition of hornblende eoiiiss 
between beds of gneiss, is strongly confirmatory of the ronsie*' 
teticy and truth of these views. Thus, also, the trantttion of 
fnelss into granite becomes a phenomenon of easy solution* 

Oft?ie General Causes of Consolidation. 

I nead not here terminate this view of the consolidation of thesa 
primary roeks, by any general inquiries respecting the origin of 
the heat or its diffusion. Nothing can be said on this subjest 
that has not been often said ; and whatever difficulties may occur 
m attavrpting to apply these principles rigidly to every case that 
mi^ he examined, it can only be said that this theory offers a 
general and obvious solution of the facts ; and that if it cannot 
be exactly fitted to meet every exigency, it is no more than. v$mk 
hap^pen in every similar case of a general principle, when we are 
not in possessiim of all the collateral droumstances by which it 
may have been modified. 

In thus deducing, both from the agency of heat and i^ watecy 
solnttoo, the consolidation of all the stratified roeks, and in limit* 
iag these according to the varions circumstances that have baen 
indicated, it must be apparent that the power granted to the 
fonner is comparatively small, and that it is not here supposed to 
have acted beyond the range of the more ancient rocks, probably 
not through the whole of tliese. It is very possible, nav^r* 
theiess, that thractfto of heat may have been much more ex« 
tensive. But that it has acted in the consolidation of the so* 
ocmdary strata at large, is rendered in the highest degree 
improbable, by a variety of circumstances which I need not 
enumerate, because they have frequently been ui|;ed against tha 
whole theory, to which the name of a party has been given. 
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This is one of the unfortunate results that sometimes follows from 
attempting to prove too much ; from overstraining an ai^ument, 
so as to give advantages to the adversary, whoi, in finding a weak 
point, imagines that one blow will slay his enemy. It is not very 
good philosophy to disregard an obvious cause for the purpose of 
adopting a possible one ; and it is a subject for r^^ret, that those 
to whom geology is indebted for many rati<mal views havte too 
often exposed themselves to this censure. 

But, in admitting that the great mass of secondary strata have 
been consolidated by a watery agent, it must be remembered that 
there is a wide difference between the consolidation and the pre- 
cipitation of the same substances fr jm water. If every one of 
these rocks did not give the most unquestionable proofs of its 
having originated, either in the ruins of more ancient rocks, or in 
the spoils of animals, it would be a sufficient argument against 
precipitation from a watery solution, that it involves every specjes 
of chemical and mechanical impossibility that can be included in 
a proposition so simple. It is unnecessary at present to detain 
the reader a moment longer on an hypothesis that would create 
and destroy oceans at its pleasure, yet find them ineffectual. • 

No notice has yet been taken of the power of mere pressure, 
either in actually consolidating rocks, or in assisting their con- 
solidation. ' Yet it is an agent not to be overlooked ; and when 
we consider the enormous weight to which the strata must have 
been subjected, it is very easy to conceive that its power cannot 
always have been inefficient. The occasional compression and 
fracture of imbedded shells, proves that it has sometimes acted ; 
and if even the most delicate of these bodies are generally pre- 
served, it only proves that they were well supported by the sur- 
rounding materials, not that they have not been subjected to 
great pressure. In our own experiments, with forces far inferior, 
clay can be compressed into a substance as hard as shale ; and 
there are many of the schists not so hard as tiie heterogeneous 
mixture that is forced into a rocket, although composed of mate- 
rials from which such an effect could scarcely be ai^icipated. 

[This Paper if ill be concluded in our next Number.] 
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Aet. VI. — On Light and Heat from Terrestrial Sources. 
By Baden Powell, M.A., F.R.S. 

[CommaniGated by the Author.] 

To the Editor of the Quarteelt Journal of ScibmgBi ^c< 

Dear Sir, 

Your readers will be aware from the reports of the 
proceedings of the Royal Society, that, on the 17th of February 
last, a communication from me was read on the subject of radiant 
heat ; having been for some time engaged in the inquiry into the 
nature of the eifects produced by the radiation from luminous hot 
bodies^ as distinguished from that emanating from nofi'lumnous 
sources, I have made many other investigations besides those con- 
tained in the paper alluded to. Some of these, comprised in the 
following remarks, may be considered as supplementary to the 
primary inquiry made in that paper ; and they lead to a very 
simple theory of a subject which has hitherto been much involved 
in coafusion. Should you favour me by inserting them in your 
Journal, I trust they may not be altogether uninterestii^ to your 
readers ; especially as some of them are connected with topics 
which have formed the subject of some of your own experiments. 
I remain, dear Sir, 

Yours, very truly, 

Baden Powbll« 

My whole inquiry is grounded upon the fDllowing assumptions, 
which, I conceive, are warranted by the most decisive experiments 
of Xieslie, De la Roche, 8fc, 

1. That simple radiant heat from non^luminous sources, pro- 
duces its effect on bodies exposed to its influence in proportion to 
a certain peculiarity of texture in their surfaces, which is the same 
as that which gives them a greater power of radiating heat, and 
is altogether independent of colour. 

2. That simple radiant heat is incapable of permeating glass 
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(at least of ordinary thickness,) however transparent. Whatever 
doubts may have been entertained on this point, I think are ocmi- 
pletely removed by the investigations of Dr. Brewster, in his 
paper on " New Properties of Heat," S^c. — Phil. Trans. 1S1«, 
Part I., Prop. 40, ^. 

3. That from tumnous hot bodies a very considerable heating 
effect is produced, essentially different from that just described. 
It passes through glass by direct radiation, without heating it, ani 
affects bodies in proportion to the darkness of their colour^ without 
relation to the texture of their surffices. This is evident from 
the results of M. De la Roche, (Biot. TraiU de Physique^ Vol. iv., 
p. 640, ^.) Mr. Brande, {Phil. Trans. 18£0, Part I.) ; and other 
experiments. 

4. That of the total heating effect from this class of bodies a 
considerable portion is stopped by glass. This appears from De 
la Roche's experiments ; and further it is shewn that the degree 
in which this interception takes place, decreases in proportion as 
the body becomes more intensely luminous. 

The theory adopted by Professor Leslie, as also apparently by 
M. Biot, in his account of the Relations of Light and Heat, (TraUi 
de PhysiquBy Vol. iv., p. 640, 4^,), is, that this interception takes 
effect upon one simple agent, which is heat, more or less con- 
verted into light, according to the stage of combustion, 8fc.^^ and 
is grreater, as the agent approaches- more nearly to the form of 
simple heat, in which case it is entirely stopped, or nearly so. In 
order to establish this theory, it would be necessary to shew, that 
whatever may be the particular law of relation to surfaces, by 
i^ich the action of the ^* igneous fluid" is determined at any stage 
of its evolution, the portion intercepted should bear the same 
relation in this respect as the portion transmitted. At the higher 
degrees of incandescence, for example, this relation is to the 
darkness of colour. The same relation ought consequently to 
hold good with the portion intercepted, as with that transmitted 
by the glass. At lower stages, an approach to the preference for 
absorptive texture would be displayed, and this again should bt 
equally found in both cases. 
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TItf eayerimentB whkli I tried, were of a mtnre caI^uUimI I6 
gire an aoiwer to this question^ whateyer rcMmlt they sboutd pra« 
fent. If itiej shewed the eame relation inaiatained iiader the 
two diffiorent co8idit}<ms» the theory of am agent would be eatab- 
lidied. If a different relation aj^peared^ we muet^ of necenuQ^ 
iofw h9o 4Mmt radiatiMi. 

In order to proceed with tha following remarkSy I muet, of 
necessity, assome ^e result of these former experiments ee eita* 
blished; but as it would be improper here to detail the contents iff 
that paper, I shall merely state the general oonclosion, which is, 
indeedt already before the public. 

l^is conclusion, in iuctj simfdy determines the question just 
proposed, in favour of IM distmei fndiatit agenis^ or species of 
heating effect, which act jointly in the emanati<m from luminoas 
hot bodies : of thesci one is simple radiant heat» resemblii;^ in att 
its properties that from ncm-luminous bodies ; that ia» Hopped iy 
ghM, and haTing relation to the texture^ ndi the eohwry of surfaces 
on which it acts : the other, a sort of effect associated in Ibe closest 
manner with the rays of %ht, passing with them ihreu^ glash 
sAd affecting bodies in proporticm to their daritoess of cohWit 
without respect to tiie texture of their surfaces* This last, ion: 
the sake of distinction, I call, *< the heating power of light." 

fi. I may here prembe a sh(H*t account of (me description of eesr 
periments, which I at first emjdoyed, in resolving this question, 
and which is not given in the paper alluded to. 

Tlieee experiments were conducted upon the following principle, 
iriuch« though very simple in theory, is in practice attended by 
•eyeral inconveniences, which, if not carefully guarded against, 
may lead to error. 

A differential thermometer, havii^ one bulb coated with smooth 
black, and the other with absorptive white, was eiqposed to the 
radiiation fircmi luminous hot bodies, having both bulbs at an equal 
distance £tom the body, first with, and then without 4^e mter- 
pesition of a glass screen. The arra^ement is represented in 
figs. I and £ of the annexed sketch. (Plate II.) 

If the screen had no heatii^ or cooling effect, it is evident that 
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in whatever proportion tlie radiant matter from any source affects 
the two bulbs, if that radiant matter be of one simple kind, the 
only difference on removing the screen will be, that the tniemify 
of its action on the bulbs will be increased; but it will act on 
each in the same proportion as before ; omsequently an increase 
of effect, or a motion in the same direction as before, must, of 
necessity, take place. If, therefore, we perceive the reverse of 
this take place, it is a decisive proof that when the screen is re- 
moved, a different agent is brought into action. 

But the effect of the screen will probably interfere to too great a 
degree to allow of this conclusion, without further precautions. 

The influence of the screen will be reduced to nothing, if we 
can operate at a sufficient distance. Or again, we may judge of 
its effect by moving it nearer to the source of heat, when its cool- 
ing influence (if any) must be diminished. In observing the effect 
produced on the instrument during a short interval of time, 30 
seconds for example, the effect of the screen must be of a cooUng 
nature ; and since, on the principle above stated, equality of dis- 
tance in the bulbs is not an essential condition, we may place them 
obliquely, (fig, 8.) care being only taken that they remain exactly 
in the same condition when the screen is removed ; in this way 
the difficulty is obviated. The black bulb being the worst ra- 
diator, by placing it nearest the screen, the cooling power will 
be displayed in the less apparent effect on this bulb ; but if, in 
this position, an effect take place on this bulb from the transmitted 
portion of the radiation, it will be evident that on removing the 
screen, the effect, if due to one simple agent, ought to increase, 
from a twofold cause, the removal of the cooling mass, and the 
admission of a new portion of heat to the bulb. 

In various trials of this sort, I never found an increase under 
these circumstances, and often a decrease ; that is, the action on 
the other, or more absorptive, bulb was now increased ; or the 
portion of the heat before intercepted has a different relation to 
surfaces from that transmitted. The effect was observed from 
incandescent metal, and from the flame of lamps and candles. 
In these experiments, the effect is often very small; I have 
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plae^d no reliance upon them alone ; and only mention them as ad<* 
dtCional variations, possessing considerable simplicity in their prin- 
ciple. 

8. Haying, as I conceive, in the investigation allnded to, 
established the distinct existence and joint operation of simple 
radiant heat, and the other heating agent, which for distinction I 
call the heating power of light, in the emanation from Imninous 
hot bodies, it may not be uninteresting to examine the application 
of this doctrine to the results of former experimenters.. In 
general it will be sufficiently obvious that the distinction thus 
Mtablished must apply to many well-known facts. Thus Mr. 
Brande in his paper on combustion, ^ (Phii. Trans. 1820, Part 1, 
Sect. 2,) states, that he obtained a considerable heating power 
on a blackened thermometer from the light of a flame of olefiant 
gas, collected by a lens, which did not become heated. This was 
evidently the effect of that portion of the radiai^t matter which 
is simply light possessing a power of communicating heat when 
absorbed : whilst all the other portion, namely the simple radiant 
heat was stopped by the glass ; and was tending, if the experiment 
had been continued, to heat it. 

I need not proceed to state the application of the same mode 
of explanation to various other results, as it must unmediately 
< occur, but there are several particulars respecting the ratio 
obtuning between the two parts of the total effect radiated from 
different sources, which it appeared to me very desirable to 
examine, in reference to the phenomena attending the evolution 
of radiant matter. 

Upon the principle laid down. We may view the important 
results of M. De La Roche * from these : if we estimate the light 
by the effect through the glass scresn, and the heat, by the total 
effect minus this last, we may obtain the following values for the 

ratio — in the different cases : 
h 

Iron at 427^ centig. — = — nearly 
• Biot. TraH4 de Phytique, Vol. IV. p. 640. 

Vol. XK. E 
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Copper incandescent = 

9dexp = 

Lampi no chimney • i? — . 

— — with chimney . si — - 

In all the above instances, the yalue given to (t) should be 
slightly dnninished for the heating effect of the screen. Also, the 
last ratio is of necessity inaccurate, because the simple heat was 
radiated from the glass chimney, and is probably greater than 
that which would be radiated directly from the flame. This ratio 
ought therefore to be increased. But even without this correc- 
tion, it will hence be evident that in this series of luminous hot 
bodies, the heating power of light increases in a greater ratio 
than the simple radiant heat. And this increase of ratio corre- 
sponds to the degree of incandescence in the metal, and the com« 
pleteness of combustion in the flame. 

4. In order to prosecute this inquiry, I made use of the fol- 
lowing application of the differential thermometer^: if both the 
bulbs present vitreous surfaces, or are equally absorptive, the 
black bulb being aff^ected by the light from a luminous hot body, 
and both bulbs being nearly equally affected by its simple heat, 
by interposing a small glass screen between the source of heat 
and the plain bulb, the effect of both is exhibited on the black 
bulb, or (/+A). Observing in the usual way we have the effect 
of the Ugkt^ or (t). Hence we get (h) and the ratio of the 
two. 

This arrangement is represented in Figs. 4 and 5. The in- 
fluence of the two heating agents distinguished by the differently- 
dotted lines appe^ars as in the former cases. Perhaps the nume- 
rical results obtained by such a mode of experimenting may not 
be susceptible of a great degree of precision, but for the purpose 
of ascertaining whether there was on mcrmisc of ratio or not, this 
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method is probably sufficient. In mentioning a few resnlts which 
I have in this way obtained, I do not therefore conceive it neces- 
sary to go into numerical details. 

5. It is Will known that the general inferences made by 
De La Roche^ with respect to the incrtasing transmissibility of 
heat in proportion to the degree of luminosity ^ harve been con- 
firmed by results of other experimenters on different principles, 
and in some faistances the ronneTion between increase of lights 
and the peculiar chemical conditions of the case, have been esta* 
blished. By comparing such results, and viewing them on the 
principles now established, we get the connexion between those 
chemiccU conditions, and the increase in the heating power of light 

Thus with respect to an increased intensity of combustion. 
Count Rumford shewed {PhU. Essays^ i, 304,) that in proportion 
to this increase the illuminating power increased. De La Roche 
has shewn that in the same proportion the transmissibility of heat 
is increased. Viewing this according to my principle, there is a 

corresponding increase in the ratio of the two radiations or -^ • 

I have also xonfirmed this by applying the method above de« 
scribed (4) to the radiations from an Argand lamp, when its 
flame was in different stages of brightness; when a regular 
increase in the ratio was observable. 

6. In the further investigation of this point, we may make some 
inferences from a consideration of Mr. Brande's experiments, (on 
gases, S^, Phil. Trans. 1820, Part 1.) He has there compared 
the heating effect by conduction of the flames of several species of 
gas; and has also estimated their relative illuminating effects. 
From the results given of the quantities of each gas requisite to 
produce equal lights and equal heats, we may deduce the propor- 
tions of the effects of heat and of light to be nearly as below, on 
the assumption that the heating is proportional to the illuminating 
power of light, and the radiant heat to the temperature in the dif- 
ferent frames* Of the ratio in the same flame we can infer 
nothing. 

E 2 
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Hence it would be obvious, that the heating power of light in- 
creases in a greater ratio than the radiation of simple heat in this 
series of flames. 

If we compare these results with the remarks of Sir H. Davy, 
that the increase of light depends on the increase of solid pro- 
duct, it will be evident, from the chemical nature of the flames 
employed in this comparison, that not only the increase of light, 
but also the increase of ratio between the light and heat, takes 
place, in accordance with Sir H. Davy's doctrine. (See Pkil, 
Trans. 1817. Part i. p. 75,) 

7. But these inferences are grounded entirely on the assumption, 
that the heat radiating from different flames, is in a proportion not 
greater than that of the elevation of their temperature. This, 
perhaps, may not be much questioned. But the other part of the 
assumption, nz., that the heating is proportional to the illumine 
ating power of light from different flames, may admit of doubt. 
Thus, it would become very desirable to extend the examim^ion, 
on the principle here suggested, to the flames of different gases. 
This part of the inquiry I have not the means of attempting ; but 
there are other phenomena of a description closely analogous to 
these, and which, coming within the reach of fEuniliar exami- 
nation, I have made the subject of experiment, so, as in some de- 
gree, to supply the deficiency. 

8. One case regards the alteration which takes place in a flame, 
as exhibited in the simple experiment of placing salt in the wick 
of a spirit lamp : the effect being increased by, at the same time, 
dihiting the spirits with water. (See Dr. BretVfter's paper. Edinb. 
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Phii. Joum. No. XIX. p. 198.) This experiment gave a corre-* 
aponding increase of ratio when the density of the flame was thus 
increased. 

Another very striking instance is found in the phenomen<m 
observed by Count Rumford and Mr. Brande, that the quantity of 
light is increased by placing several flames near each other, or so 
as to coalesce. Count Rumford considered the cause of this to bo 
that the flames thus communicated heat to each other, or, in other 
words, that a portion of the heat otherwise radiated away, was 
retained. This then, it would seem, is engaged in some way in 
the greater extrication of light. To this phenomenon I applied 
the same method of observation, and found the ratio increase as 
it should do, if we could assume that the heat radiated increases in 
proportion to the temperature of the flame. For Count Rumford 
found the light to increase in much greater proportion [than the 
temperature of the flame. 

I found, for example, that when two flames of wax candles were 
made nearly to coalesce, the heating power of the light was con- 
siderably more than double that £rom one of the flames, whilst the 
radiant heat was less than doubled. 

A series of trials with incandescent iron, gave a decrease of 
ratio corresponding to the deg^ree of cooling, till the mass ceased 
to be luminous. 

9. In Mr. Brande's paper, before referred to, one of the most 
intei^ting and important results, is the fact, that the chemical 
power possessed by the solar rays is not found in any sort of ter- 
restrial light, except that produced from intense galvanic acUon. 
This would seem to indicate that galvanic light forms a term in 
^e series, approaching more nearly to the solar light, than the 
most intensely luminous flame; and, since the law of inverse pro- 
portionality between the two radiations continues through all the 
instances of combustion, and is again exhibited in the solar rays 
wken the proportion of the radiation of simple heat has become 
insensible, it is most probable, that if the galvanic radiation were 
examined by the method above proposed, we should find, corres- 
ponding to its resemblance, in chemical pow^r, an increase in the 
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ratio of the heating power of light, to the shnple heat, consider* 
ably beyond what is found in the most intense flames. This ez« 
periment I have not had an opportunity of trying : it is to be hoped 
this notice may lead to its being tried. And, perhaps, ^e further 
fanrestigation of this point may promote some adrance towards a 
knowledge of the nature of the chemical influence aocompanyii^ 
light under these circumstances. A power, of which, at present, 
we can only say that it is exerted by the solar rays where no radi* 
ation of simple heat is present ; and in the greatest degree by those 
rays T^^ich have the least heating potoer, 

10. It forms one of the most interesting topics of inquiry to ex- 
amine the nature of the solar heat A variety of experiments have 
long convinced me, that this heat consists solely of that kind which 
belongs to light. Among other modes of trial, I have often applied 
that here employed : which though not of itself sufficient to «- 
tablish the two radiations, will yet infallibly shew whether there be 
present the smallest radiation of non^transmissible heat. With an 
instrument graduated according to Professor Leslie's scale, a va- 
riation of the toth of a centigrade degree may be distinguished. 
I have repeatedly tried the experiment with the screened Imlb, 
both plam and coated with whitewash, or with white silk. The 
screen could here be placed at a sufficient distance to preclude all 
interference. And, in these cases, after waiting till the instrumwit 
placed in the sun had become perfectly stationary, I never per- 
ceived the slightest increase of efi^ect on interposing the screen. 

11. These experiments afford us a point of cbroparison between 
solar and terrestrial heat. The former resembles, in all its pro- 
perties, one species of the latter. But this is always accompanied 
by another species totally distinct. 

With respect to the nature of the former, or the heating power 
of light, yarious opinions have been held. And it is to an ex-» 
amination of these opinions, and of the conclusions which we may 
deduce on the subject, from the experiments here described, that 
^e remaining portion of my remarks will be devoted. 

With respect to the heating power of the solar light, we have not 
at present many data from which we can deduce a view of its 
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nature, otherwise than by analogfy with the similar power possessed 
by terrestrial light This we can trace to its source, and may thns - 
be miaUed to form opinions with tolerable certainty as to its 
nature. 

19. Philosophen have been mnch divided in their opinicms re- 
specting the nature of the relation thus subsisting between light 
and heat. One party have maintained the absolute identity of 
tiioee agents ; acooanting for the different properties exhibited by 
this heat, and by simple heat, only by supposing some modifica- 
tions to take place in the state or form in which the ^^ igneous 
ftnid'' exists, and by which it becomes either light or heat, accord* 
ing to circumstances ; each possessing many of the properties of 
tlie other. Another opinion has been that of the totally distinct 
eodstence of the two ; although they accompany each other in the 
closest and apparently most inseparable state of connexion. 

The former of these opinions appears to me little more than M 
gratniUxis assumption; and the latter is attended with insur* 
mountable difficulties, if we suppoae Uie heat so acconq»anying 
light to retain its separate existence and radiant properties. These, 
in fiKst, are entirely changed* 

18. It appears from^the most deoisire experiments, that the sun's 
raya hare a power of producing heat in bodies in proportion to 
the decree in which their surfaces (according to the common ex« 
pression) absorb U^ from their darkness of colour* 

The cause to which this effect is to be attributed, whatever may 
be its nature, is clearly shewn to be so closely associated with the 
rays of light, that it BettoA impossible, under any ordinary circum- 
stances at least, to eSbot a separation between them. It b trans- 
mitted with light through transparent bodies ; increases or de- 
creases with the intensity of light ; and as nearly in exact propor* 
tioQ as the nature of the a^ropriate experiments will allow us to 
ascertain. Professor Leslie considers the proportion to be pre- 
cise and undeviatii^ : it is refracted with light to a focus ; and 
commonicites no heat to transparent media through which it 
passes ; it is reflected with the rays of light, and polarized with 
theai. It is also, «a is well Isnown, subjected to a peculiar distri- 
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butbn among the primary rays when analyzed by a pri^m. But 
the conclusion once maintained of an absolute 89paration of hea^ 
ing rays by this means, has been more recently shewn to be most 
probably owing to red rays of so deep a colour as not to h% ordi^ 
narily visible. (See Mr. HerscheVi Paper, Edinb. Tram. 1883, 
$.7.) 

And though the recent experiments of Dr. Seebeck have 
shewn that this heat is distributed to different parts of the spec- 
trum in very different degrees, according to the different nature of 
the prism employed, yet since the light b known to be also simi- 
larly affected, this is no proof of the dbtinct existence of separate 
rays of heat. 

Upon the whole, then, we must view these effects as due to a 
certain power or property of communicating heat belonging to the 
rays of light. But this need by no means involve the supposition 
that light and heat are identical, or can be converted the one into 
the other. But with respect to this view of the subject, we nu^ 
obtain greater certainty by returning to the subject of the forego- 
ing experiments. 

14. At the commencement of this inquiry I viewed it as bearing' 
upon the theory, which asserts that the radiant matter from lumi- 
nous sources is of one species, only gradually changed from heat 
into light. The facts here established so far disprove this qpiaioiiy 
that we evidently perceive a very considerable portion of the ra- 
diant matter undergoing no change whatever, except an increase 
in intensity. 

If, therefore, we still adhere to the supposition that light is only 
heat in a different state, we must so far modify the hypodiesis as 
to admit that only a part of the igneous fluid undergoes this 
change. 

15. But without assuming any h3rpothesis, it is evident tiiat tiie 
total effect, whether communicated directly, or by means of tiie 
light, must have originated in some way from the hot body; and 
although I have proved the total effect to be distinguishable into 
two parts or species, we still cannot consider them otherwise than 
as both derived from the same source. I coiic«ve it already sof- 
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fioidiitly Mtabliflhed that a portion of the heat of the radiating 
bodjr actnally disappears, (at least in the form of radiant heat,) 
or k income way totally changed in its properties : yet it may be 
woitli while to observe, that the experiments now recorded, or 
quoted, afford a more palpable confirmation of this conclusion. 

19. When we consider that in every part of a iame an intense 
diemical action is going on, and a high temperature in consequence 
generated, it will follow that if by any external means the inten- 
sity of that action is increased, a proportional quantity of he(U 
must be generated, and the intensity of such action is increased in 
the instance of a more complete combustion being produced by 
external means. That the quantity of light evolved, and perhaps 
also Its intrinsic heating power, undergo an increase, whilst the 
siaqple heat does not increase so fast, shews that of the increased 
degree of heat generated by the more complete combustion, an in« 
creasing portion is occupied in the production of light. 

17. The same truth is exenq>lified with additional force in the in- 
stance of a flame whose light is increased by the greater evolution 
of solid ignited particles, whilst its radiant heat does not sustain a 
proportional increase. If a particle of solid matter be volatilized 
into a flame of gas, the temperature of the gas is communicated to 
it ; and the same temperature makes the solid particle give out 
much more light (estimated by its heating effect) than the gas, 
hot not as much more heat. Therefore a portion of the heat 
conummicated to the solid particle disappears as radiant heat, and 
is occupied in the evolution of light. 

1 8. In the experiments on uniting different flames, the same thing 
is exhibited in a still more palpable manner. We there perceive 
that the simple heat radiated from two flames united, is much less 
than double that radiated from one. But yet, since by the junc- 
tion of two equal masses of luminous matter at equal temperatures 
the heat nmst be doubled, it is evident that a portion of it is ab- 
stracted, and that at the expense of this portion the heating power 
of the light is increased. 

We might argue in the same way from the experiments on in- 
candesotm metal Since the total effect, or the values of Q + h) 
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moBt follow, (allowing for the nature of the detann1nationi») ikm 
same law as that of the cooling of the hot body* since those of (A) 
follow a less rapid law, we might infer that part of the heat was 
constantly abstracted, or ceased to appear in the form of heat ; aad 
this in proportion to the increased heating power of the light; the 
greater evolution of which thus contributes to the cooling process. 

10. If it be admitted, as I conceive has been before shewn, that 
the whole heating energy of a luminous hot body b not displayed 
by the simple heat radiating ft'om it ; but though partly jthus die* 
played, .is also partly as it were communicated to another ageiit« 
through the medium of which it ultimately acts ; this conolnaiott 
will receive still further confirmation from the arguments just 
adduced. From them we perceive that a ccmtinued and inorettsing 
disappearance of simple radiant heat always accompAiies the in- 
creasing developement of heating power in the luminous ra3rs. 

SO. I have adverted to the difficulties lattending the supposition 
that the portion of heat which is not radiated in its sio^ple form is 
converted into light ; but since it is evidently abstracted, and al» 
terwards appears again through a different channel, it will hardly 
be questioned that it is in some way employed in the eztrioation of 
the light It, therefore, becomes important to inquire (so far as we 
can ascertain,) what is the real modification which it undeigoes. 

The facts teach us thus much : — ^This portion of the heat ac- 
quires totally different properties from those which it possessed 
either when in combination with the body from which it mnanate<t 
or which the radiated portion possesses. Though we have no 
right to identify it with light, it is yet evident that it is in some 
very close state of union with the light. It is so modified as to 
have lost its power of heating many sorts of solid matter ; iramt^ 
parent bodies for instance ; through which it is as it were con- 
veyed, without any developement of its power of increasing tern- 
peratnre. Again it is not upon all opaque bodies that it can now 
oEert its influence ; and the degree in which that influMice is ex« - 
erted depends upon quite different characteristics in such bodiea 
from those by which its ordinary influence is most developed. It 
accopnpamesthe rays of light in their course, how^irer altered. 
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nd is tierer rendered sensible but when the light itself nndergoer 
tone eiiaiige in its state. It disappears when light is formed of 
given ofF from bodies ; and re-appears when light is absorbed, oi^ 
sntsrs into combination. The principal part, at least, of the phe- 
nomena cannot be described as belonging to what we might call 
die temperature of light ; for then a black and a white snrftice 
would be equally heated by its impact upon them. 

91. The relations of light and heat have justly been considered 
M involved in much obscurity; but I cannot help thinking that the 
dUlcnlties of the subject have been regarded as greater than they 
rsally are. 

Of the nature of these two grand agents in physical phenomena 
we are completely ignorant, that is, we have not been able to 
detect any certain particulars in which they can be reduced by 
analogy to their place in the arrangement of bodies : from this 
cause it seems to have been tacitly taken for granted that since 
their nature is probably altogether mi generis^ so their mode of 
aeiion upon^ or cormerion with each other must be also equally 
beyond the dominion of ordinary natural laws. 

To this inference, however, I think we are far from being neces- 
sarily led. With the powers of light as a chemical or physical 
agent upon the bodies, we are but little acquainted ; all that we 
know may be reduced to a few insulated facts. On the other 
hand, with respect to heat^ the case is widely different ; not only 
do we recognise its action more or less in almost every pheno- 
menon which nature presents, but nearly all the instances of its 
action have been reduced to general laws, and explained on regular 
theories. 

Hence in attempting to investigate the relations subsisting be- 
tween these two agents, it appears to me the course most likely to 
afford satisfactory information, that we should in the first instance 
takethat of the two with whose effects we are best acquainted, 
and observing the laws of its connexion with ordinary matter, 
inquire whether any of those la%v8 will apply to its connexion with 
light: this would be the course which on sound principles we 
ought surely to prefer before that of framing new suppositions to 
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^ccouQt for effects which we suppofe to be migetufiisy oidy becana^ 
we haye xK>t examined whether they are in Accordance with ancyr 
other class of phenomena. 

. 29. What then are the most proper terms in which to describe 
the facts 7 

The phenomena which light exhibits in its relations to heat, 
agree in the closest conformity with those presented by the changes 
of the ordinary forms of matter. When light is absorbed and 
^ters into combination with other matter, heat is given out ; on 
the other hand, light is not generated or evolred withoat the ^k 
plication of a certain degree of heat. All bodies at some tem- 
perature become luminous ; and when they arrive at that point, a 
portion of the heat is employed in giving the form of light to some 
matter belonging to, or in combination with, the body by becwmng 
latent in it. 

23, To this view of the subject,! conceive we are directly ^ led by 
the foregoing experiments : the different results all afford a strong 
corroboration of each other; and &om them it appears, that in- 
stead of the vague opinion that ** heat and light mutually evolve 
eitch other," we have it in our power to explain the phenomena 
which their union and separation present, in a way equally simple 
and satisfactory, and agreeing in the closest analogy with other 
physical phenomena ; and when the terms <' absorption of latent 
heat," ^c.<, are carefully used in their strict experimental sense, it 
f is obvious that we do not, in applying them, necessarily assume 
the materiality of light, or of heat ; though, perhaps, the &cts 
here brought forward may be considered as new arguments for it. 

It would lead into details of too great length here, to proceed 
to the application of the principle above inferred, and to point 
out the ready explanation of many phenomena which it affords, 
and which, upon the received theories, are allowed to involve 
great difficulties. But it may be proper briefly to mention one 
or two instances. 

84. The light from phosphorescent bodies is too feeble to allow us - 
to ascertain whether it possesses any heating power when absorbed. 
In the absence of proof, analogy would lead us to suppose that 
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such a power must exist, though probably of very small intensity ; 
and the phemxnena which these substances present, on the prin- 
ciples here advanced, agree in the closest analogy with other 
phenomena of nature. Some bodies, at water, mercury, ^., chaise 
into elastic fluids at common temperatures ; in the same way the 
oommon temperature of phosphorescent bodies may be sufficient to 
afford tosomeof their peculiarly-constituted particles, the requisite 
degree of latent heat, to evolve them in the form of light. 

25, Phosphori, when exposed to b'ght, absorb it, by which some 
degi^ee of heat is necessarily communicated to them. Tliis is in 
part occupied in causing the light to be again evolved, by becom^ 
i^ latent in it, as soon as the body is removed from exposure to 
light. An increase of temperature accelerates this process, and 
too great an increitee soon exhausts the supply of luminifiable 
particles. 

S6. In general, I may further observe, it is on those principles easy 
to conceive, ^at there may be cases in which, for the evolution 
of light, no increase of sensible temperature should be necessary! 
The whole of such increase, though really generated, becoming 
latent in the light. 

In general, also, the heating power of light evolved ^m dif- 
ferent bodies, need not follow any proportion to its illuminating 
effect. It is conceivable that a body may produce light contain- 
ing any gTtrea degree of latent heat, but of such tenuity, or so deep 
in eobur, as to have very little illuminating intensity : of this we 
have seen an instance in incandescent metal. 

I xmght proceed to the application of the principle here adverted 
to, in a variety of other cases ; but upon these topics it will not be 
neoessary to go any farther. I will merely observe, in conclusion, 
tlMt as Newtmt has put the query, whether %ht and common 
matter be not convertible into each other, we here perceive phe- 
nooBena which render it highly probable that such a change ac- 
tually does take place; since, whatever the change be, it is 
aocorapanied by precisely the same phenomena in regard to latent 
heat, as those by which the changes of state, in ordinary matter, 
are accoiiq>anied. 
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Abt. VII. On Anhydrous Sulphuric Acid. By Anprew 

Urb, M.D., F.R.S,, 8fc. 
DsAR Sir, 

Several years ago I procured from a friend at Hai&« 
burgh a bottle of the oil of vitriol of Nordhauaen, iutcxidiag 
at that time to examine its co]i8tittttion» and to give you an ao* 
count of it, in suf^lement to my paper on sulphuric acid, inserted 
in the 7th number of your Journal. This bottle was by accident 
overlooked by me till lately, when I made the following e]qperi*> 
ments on its contents, 

A portion of this brownish-coloured oil of vitriol, sp* grav. 
1,848, was distilled slowly from a glass retort, into a globular 
glass receiver, surrounded with ice. A white sublimate soon af* 
peered in the globe and beak of the retort. When this sublimate 
was exposed to the air, it emitted a profusion of dense fumes of 
sulphuric (not sulphurous) acid. It burned holes in paper, with 
the rapidity of a red hot iron. 

A phial, containing 988 grains of distilled water, which occo- 
pied two-thirds of its capacity, was poised in a sensible balance. 
Into this water a piece of the acid sublimate, of a tallowy consis- 
tence, slightly deliquesced on the surface, was dropped, and the 
phial was suddenly closed with its stof^r, to prevent the ejection 
of liquid by the esqplosive ebullition which always ensues, when 
this solid acid comes into contact with water. The increase of 
weight due to the intix>duction of the acid into the phial, was found 
to be 56 grains. The total weight and specific gravity of this 
dilute acid were at 60^ Fahr. 1043.6 grains, water being 1000, 
At this density, 1000 parts of sulphuric acid, of the common kind, 
eontain 6^ parts of dry acid, equivalent to 65 of liquid acid, sp. 
gr. 1.844. But in 1000 grains of the above dilute Nordhausen 
acid, there was at the utmost on]y 53.6 grains of the sublimate, 
which, considering the deliquescence on its surface, is a quantity 
agreeing with the supposition of its being anhydrous acid. 

To put this point more fully at rest, I saturated 937 grains of 
the above dilute acid with pure carbonate of potash, prepared from 
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tartar, of which 90 grains were required. These 90 grai^ are 

equiyalent to ^ 1.5 grains of dry solphurio add. Now 987 grains 

of the dilate acid of Nordhausen, c<mtained of tiie solid suhlimate 

$B.9 grains, giving an excess of weight = 1.4 gr., due, most pro* 

bablji to the adherence of moisture to the surface of the sublimate : 

119 grains of dry sulphate of potash were obtained by evaporating 

the above saline solutkm. This portion of ignited salt contains SI 

grains of dry sulphuric acid. 

From the preceding experiments, it seems likely that the while 

ittblimate from the Ncnrdhsusen oi> of vitriol is anhydrous sul* 

j^mri^ acid. 

I am, dear Sir, 

Yours, ^. 

Glasgow, March Isty 1825. Andeiw Ueb. 



Abt* VIII. — Outlines of Geology ^ being the Substance of a 
Course of Lectures on that Subject , delipered in the Am- 
phitheatre of the Royal Institution of Great Britain^ by 
William Thomas Brande, P.R.S., Professor of Chemis- 
try in the Royal Institution, 8^c. 

[TkU alMtiact of tbe above Lectures is pabli^hed at the leqseit of feteml 
of tbe Memben of, and Sub«crlbers to^ the Royal UMtitution | they art 
intended to ihew the objects of Geological Science, and to furnish the 
student with an outline which may assist his process in the pursuit of the 
study. The general arrangement of the subject nearly corresponds with 
that adopted by Messrs. Conybeare and Phillips, in the first part of their 
eKceDent woik on the Geology of England and Wales ; from which, and 
b^m the invnhiable oolleotion of Ihcu contained in the Geological Tran»> 
actions, ma^ abstmcU will be found in the following pegat. To thoes 
woiks the geological student is eq>eciaUy lefistred* for such details aa 
were inconsistent with the plan of a popular course of lectures upon so ex- 
tended a subject ] 

I sn^LL endeaToar, in this preliminary discourse, to giye a very 
brief outline of the origin and progpress of geological sc^nee ; 
to explain partioularly the mode of pursuing it which it is pro* 
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posedy upon the present oecasioD, to adopt ; to sliew the interest 
and the usefulness of the study in its various applications, as 
' illustrating the natural history of our planet ; as unfolding those 
adjustments of inanimate nature which are calculated to display 
the wisdom of the creation ; as leading us to results useful in 
die arts of life; and as propounding to the inquisitive mind 
an infinite variety of questions and speculations connected with 
the causes of the effects which we now perceive ; with the 
events which they announce as having happened at remote and 
ohscure periods of the history of the Earth ; and with the various 
revolutions and changes which our globe seems destined to un-> 
dergo, by the continued operation of the powers now active; 
and by that perpetual warfare of the elements to which its sur- 
&ce is continually submitted. The bare mention of these, the 
genuine and legitimate objects of Geologic^ science, naturally 
brings to the mind the awful and magnificent account of the 
creation, conveyed to us in scriptural history; and geological 
writers have not unfrequently attempted to combine their specu- 
lations with the announcements of holy writ.— Mixing up the 
chronology of Moses and the history of the deluge with their own 
short-sighted speculations, and with observations hastily made 
and imperfectly reasoned upon, they have presumed, on the one 
hand, to verify and illustrate, and on the other, to question and 
controvert. But the arrogance of imperfect knowledge is nearly 
equally prevalent in both ; " nothing," says Lord Bacon, " is 
more pernicious than to canonize error :" and again, adverting 
to the blending of natural philosophy with sacred writ, he 
calls it *' seeking the dead among the living," and justly ob- 
serves, that ** such vanity is so much the rather to be restrained 
and suppressed, as from the wild mixture of divine things with 
human, arise, not only fantastical philosophies, but heretical 
religions." Par, therefore, from endeavouring to explain or 
controvert the arguments which have thus been by some annexed 
to, and blended with, geology, I shall altogether omit them, refer- 
ring such as are interested in the l^itimate part of the discussion 
to the masterly wc^k of Mr. Granville Penn, entitled *• a Corn- 



Digitized by LjOOQ IC 



Outlines of Geology. 65 

paratire Bstknate of the Mineral and Mosaical Geologies,*" audi 
9faa]l almost exclusively confine myself to the detail of those facts 
which lead to useful conclusions ; h3rpothe8es I shall not enlarge 
upon, hecause our time is very limited, and they rather amuse 
than instruct ; and I shall only lightly touch upon such theories as 
are remarkable for th^ notoriety, or important from their con* 
nexion with, and illumination by, the leading facts of our 
science : but upon this subject, I propose to explain myself more 
fully in another lecture. 

Geological writers may be dfdded, into those who are purely 
specaiative ; those who have built theories upon the examination 
of the structure of the earth's surface, or, at least, profess to 
do so ; and those who, discarding speculation and theory, have 
contented themselves with the abstract detail of facts. 

Of the former class. Dr. Thomas Burnet, who must not, as he 
sometimes has been, be confounded with the celebrated Bishop of 
Salisbury, with whom he was contemporary, stands pre-eminent. 
This writer, in his Sacred Theory of the Earth, which was 
or^^inally published in Latin, between 1680 and 1690, and 
translated into English at the express request of Charles II., and 
whidi has been extolled for its eloquence and ingenuity by many 
of the most eminent authors, has taken a review of the past 
changes of the globe, contrasts them with those it is now under- 
going, and foretells those which it is to suffer ; and as the name 
of Burnet is continually occurring in geological history, it will 
not, I trust, be thought irrelevant, briefly to enumerate his 
<^[xinions, more especially as this is the only time that I shall 
mention him or his doctrines. 

In the first place, he ransacks scriptural and profane history^ 
selecting from each such statements as suit his particular object, 
and endeav6urs to show that the primeval earth, as it arose 
out of elementary chaos, was of a form and structure diffe- 
rent from that which it now exhibits, and so contrived as to con- 
tain within itself the materials necessary to the production of an 

* See> also* a Review of Mr. Penn's work> in the fifteenth volume of this 
Jounal. 

Vol. XIX. F 
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uniyersal deluge. He tellt ui, that when the elements separated 
from the original fluid mass, the heaviest particles tending to a 
centre* constituted a nucleus upon iiidiich water and air after- 
wards assumed their respective stations. The air, however, wa» 
not as we now see it a transparent attenuated medium, hut it was 
loaded with exhalations and in^rities which it gradually let Ml 
upon the surfiace of the water, and then floated upon the whole in 
cloudless serenity. The deposited matter, constituting a ridi 
crust, sent forth its vegetable productions, |md soon became 
dothed with iminterrupted verdure; every thing was smooth, 
soft, and regular, and there was, he says, an universal 
spring ; for the plane of the ecliptic was coincident with that of 
the equator. In process of time, however, the green and even 
surface just described, b^an to suffer from the continuous actioD 
of the sun's rays, which formed cracks and fissures that ulti- 
mately extended to the abyss of waters beneath, and these being 
sent fiMTth by elastic vapours expanded by heat, soon inundated 
the superficies ; an universal deluge ensued ; and, in the violent 
shocks and concussitms that attended it, rocks and mountains 
and all the inequalities of the present surfiace had their origin ; then 
the waters gradually subsided into the residuary cavities forming 
the ocean, and partly were absorbed into the crevices of the dis- 
jointed strata and nucleus ; vegetation began to re»appear, and 
the once uninterrupted and uniform surfoce was now broken up 
into islands and continents, and mountains and valleys. — ^Absurd, 
as from this condensed and unadorned sketch, Bumef s narrative 
must appear, it is told with such ingenuity and elegance, and 
supported with so much erudition, as to entitle it to all the merit 
that can belong to a highly elaborate and poetical fiction. 
Addison has eulogized it in Latin verse, Steele has praised it in 
the Spectator, and Warton, in his essay on Pope, ranks the author 
** with the select few in whom are united die great faculties of 
the understanding ; judgpnent, imagination, memory." 

But, although Burnet received and deserved the encomiums of 
the learned, the praise that he earned is rather that of the poet 
than of the philosopher. Dr. Flamstead, adverting to his rich 
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vein of pootical diction, told him <* that there went more to the 
making of a world than a well-tnmed period ;'' and Mr. Warren, 
and Dr. Keiil, of Oxford, eadi refuted and ahused him as a 
theorist. Yet Burnet's work contiitaed td he read, not for its 
philosophic truths or theoretic consistency, hut for its splendid 
imagery, noble sentiments, and sublime conceptions. 

Passing over several speculative authors, who, compared with 
Burnet, are neither instructive nor amusing, we meet in geo- 
logical history with the writings of Woodward, who flourished 
in the latter half of the 17th century, and who must, I think, 
be considered as the earliest geological theorist who has pro- 
fessed minutely to examine the earth's external crust, and to 
found his opinions upon the results of its detailed inspection. 
In visiting the country about Sherbome^ in Gloucestershire, 
be was struck with the variety of shells and marine produc-* 
tions visible in the strata ; and he determined, with a degree 
of leal Which was then not very common, to undertake a 
geological tour, with a view of examinii^ bow far similar ap« 
pearances were to be found in o^er quarries, and in remote parts 
of the kingdom^ Having satisfied himself upon these subjects, 
and after registering in his journal a very copious account of his 
observations, he drew up a series of queries which he dis^buted 
amongst his friends and correspondents abroad ; and, as the result 
irf all his inquiries^ he concluded that the earth's structure was 
not materially different in atiy part of the world, btt that a 
general resemblance pervaded th6 coittents and positions of its 
various beds and strata. In 1695, he published a work entitled 
^' An essay towards a natural history of the earth and terrestrial 
bodies, especially minerals ; as also of the sea, rivers, and springy. 
Wi^ an acoount of the universal deluge, and of the effects it had 
iqxm the Eartii." This essay which is scarcely so much known 
as it deserves, excited a good deal of bustle amongst the philo- 
sophers of the period in which it was written ; it was attacked, 
canvassed, examined, and defended, and called forth all those 
^)hemeral answers, replies, and rejoinders, which flutter about 
eoBtroversy. Woodward did not confine himself to geology^ 

F8 
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he attracted some notice as a phyflician, and more as an anti- 
quary; and in his last will he founded a lectureship in tbe 
University of Cambridge ; he died in 1728. 

When we consider the untoward circumstances of Dr. Wood- 
ward's education, and the obstacles that in early life were opposed 
to the natural bent of his genius or inclination, we must allow 
him no small merit in encountering and overcoming them. At 
the same time, his life and writings are a good deal sullied by a 
peevish jealousy and visionary enthusiasm. He is ridiculed by 
Pope, under the name of Vadius, in his Moral Essays ; and again 
in several parts of the Memoirs of ScribleruSy where an ancient 
shield, wbich the Doctor possessed, becomes the chief subject of 
the poet's merriment. 

Among the correspondents and opponents of Woodward we 
meet with several authors whose works are never read, and whose, 
names are falling fast into entire oblivion ; there were others of 
more celebrated memory, and among them Leibnitz, who, towards 
the end of the 17th century, published his Protogaa^ in which 
there is little more than crude and improbable speculations re- 
lating to the agency of fire upon a supposed chaotic mass. Nor 
are the geological opinions of Whiston deserving of more atten- 
tion, though his work, published in 1696, entitled ** A NewTlieory 
of the Earth, wherein the Creation of the World in Six Days, 
the Universal Deluge, and the General Conflagration, as laid 
down in the Holy Scriptures, are shown to be perfectly agreeable 
to Reason axtd tp Philosophy ;" gained him great notoriety. 

It would, however, be an injustice to Whiston, were I to pass 
him by without quoting Locke's eulogium of his Theory of the 
Earth; who says, in a letter to Mr. Molyneux, bearing date 
Feb. 22, 1696: — " 1 have not heard any one of my acquaintance 
speak of it but with great commendations, and, as I think, it 
deserves : and, truly, it is more to be admired that he has laid 
down an hypothesis whereby he has explained so many wonderful 
and before inexplicable things, in the great changes of this globe, 
than that some of them should not easily go down with some men, 
V^hen the whole was entirely new to all. He b one of those sort 
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of writers, that I always fancy should be most esteemed and en« 
couraged : I am always for the builders who brmg some addition 
to our knowledge* or, at least, some new thii^s to our thoughts." 
But Locke's opinion upon such a subject, is not entitled to any 
especial weight. I have perused Whiston's book, without being 
able to find any particular merit in his speculations, and am 
rather inclined to side with his opponents, in forming an estimate 
of its value. 

About this time a central fire was resorted to for the purpose 
of solving certain geological problems, by so many writers, that it 
is difficult to say to whom the merit, if such it be, of the invention 
belongs. To the views founded upon such a supposition, I shall 
advert more fiiUy in another lecture ; Beccher's PAynca Suhterranta 
deserves especially to be consulted in reference to this subject. 

About the middle of the last century, geology began to assume a 
more regular scientific aspect; and among the earliest inquirers 
of this period, Mitchell and Whitehurst deserve something more 
than bare mention. The merits of the former writer have been 
overlooked, principally, I presume, on account of the title of his 
paper, which is in the PML Trans, for 1760, *^ On the Cause and 
Phenomena of Earthquakes," a title under which we should not 
perhaps look for geolc^cal, and still less for minute, practical 
information. We are chiefly indebted to Dr. Pitton for bringing 
him into notice, in an able article on English Geology, contained 
in the Edinburgh Review for 1811. This very ingenious writer 
describes the general appearances of the strata, points out their 
analogies and differences, adverts to their inclination and dis- 
turbance in mountainous districts, and to their horizontality in 
flat countries ; and, having explained, with much minute and 
practical perspicuity, the arrangement of the strata in England, 
he exemplifies its universal application to the general structure of 
the globe ; and ingeniously represents it in the following manner. 
" Let a number of leaves of paper," he says, " of several different 
colours, be pasted one on another; then, bending them up together 
into a ridge in the middle, conceive them to be reduced again to 
a level surface by a plane so passing through them as to cut off 
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aU the part Uiat had been raised ; let the middle now be again 
raised a little, and this wcmld be a good general fepresentation of 
most, if not all, laige tracts of moontafaious ooontries, together 
with the parts adjacent, throughoat the whole world. From this 
formation of the earfih it will follow, that we ought to meet with 
the same kinds of earths, stones, and minerals, appearing at the 
surface in long narrow slips, and lyii^ parallel to the greatest 
rise of any large ridge of mountains ; and so, in fact, we find 
them. 

Mr. Mitcheirs paper aboifnds in important geological generali- 
sations, and he applies his theories and inquiries with much dex- 
terity and success to the structure of the whole surface of the 
globe, as well as to its individual parts. 

Whitehurst is ano^er writer of great merit in the hi^ory of 
English geology: in early life he passed a great part of his time 
in Derbyshire, a county well suited to excite and satisfy a mind 
endowed with the desire of penetrating into the formation of 
rocks, and into the origin and history of organic remains. The 
fruit of these investigations he submitted to the world in 1778, 
in his *< Inquiry into the Original State and Formation of the 
Earth ;" a work which, in its general outline and particular ex- 
ecution, does no small credit to the genius and diligence of the 
author. It is true, that much of it is tinctured by that unpropi- 
tious taste for cosmogony, which we have reprobated in pre- 
ceding writers ; but if we look to the practical details, we find 
them faithful to nature, and described with correct minuteness. 
To this point I need only quote the following passives. " The ar- 
rangement of the strata,** he says, ♦• is such that they invariably 
follow each other as it were in alphabetical order, or as a series 
of numbers. I do not mean to insinuate that the strata are 
alike in all the different regions of the earth, with respect to 
thickness or quality, for experience shows the contrary; but that 
in each particular part, how much soever they may differ, yet 
they follow each other in a regular succession." 

In the writings of Mitchell, and of Whitehurst, then, we begin 
to discern something like a genuine and scientific investigation 



Digitized by VjOOQ IC 



Outhnei of Geology. 71 

reepectiag «1m strnetaret poatkm« and contents^ of tiie strata diat 
envelope oar gtobe. I hafo said notliing of BaffoQ, wkoae the* 
oriea and specolatioos are much of the same caat as those of 
Bamet; nor of Rooelley who reaaosed nuMre oorrectljr, and dii» 
crudnatod with greater judgment; wiahing to eon&ie myself 
^ieily to the oplniont^ aa well as to the writings, of oar own 
countrymen. But in the works of this period one very important 
fiKt mnst not he orerkxdced) relating to the distinction insisted 
upon chiefly by Lehman, and some other continental autbonh 
which may be made between rocks containing organiaed fossils, 
and those which are destitote of nich remains ; the former bear* 
ing evident traces of great rerolotkms and changes, tiie latter, 
apparently of an anterior date, and ezhiUting no marks of animal 
or vegetable relica : the former, in Uie words of Ldmian, owing 
their fonnation to partial or local accidents and derangements, ihb 
latter coeval with the world. To these which have since been 
called teoomdary and primary rocks, he added a third class, in 
vriiich, as to position and stnietnre, he professed to recognise the 
operation of &e delage ; he j^resumed that they must have resulted 
bom some great catastrophe, tearing up and modifying an ancient 
order of things. But in respect to the classification of rocks, Hb 
will be our business to speak more at length hereafiter : and ap- , 
prehenrire that I may already have fatigued your attention with 
matters radier curious than useful, and wiA details historical 
Tidier than practical, I shall only further trei^pass upon it by briefly 
adverting to the speculations of two comparatively modem d»eo- 
riats, whose opinions have divided the geologists <tf our own time, 
and who BMiy be called the founders of its <mce opposed schools ; 
premising, however, that in their arguments and hypotheses, as in 
Aose of their predecesson, we shall find much that is blameful 
4md foalty, mizisd vp with a body of practical and matter*o&£Eict 
nribrroation,of infinito use and value: indeed, diough it is unfor- 
tunately my business to adduce many of these theories rather to 
refute, than to elucidate them ; and though they are, with few 
axeeplions, somany imaginary fabrics, displaying rather the fol- 
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lies than the genius of the wise, it must be remembered that to 
them we chiefly owe the practical foundations of geology. 

It would be easy to shew that the theories, or rather h3rpoth6»e8, 
of which we have now taken notice, contain the germs of those 
speculations and inquiries which in our own days have ezcked so 
much attention and controversy under the name of Plutonian and 
NiPTONiAN doctrines. The Neptunists affecting to trace all the 
present appearances of the globe to the sole agency of aqueous 
solution, disintegration, and depoisition ; and the Plutonists denyii^ 
the exclusive operation of water, but combining its powers with 
those of fire, and calling in the aid of both elements. 

The credit, such as it is, of the Neptunian theory, i» commonly 
given to Werner ; and if we find in it all the f&ults of his prede- 
cessors, and all the erroneous reasoning of darker ages, it will, at 
tlie same time be recollected, that to him bekmgs the principal 
merit of pointing out the order of succession which the various 
natural families of rocks are generally found to present, and of 
having himself developed that order to a considerable extent with 
a degree of accuracy which before his time was unattainable, for 
want of proper methods of discriminating minerals and their com- 
pounds. There is one disadvantage and difficulty attending an 
attempt to expound Werner's doctrines, which is, that we are 
obliged to take them at second hand, since he has not published any 
connected view of them himself; and moreover, the Professor and 
his scholars have generally affected a m3rsteriou8 phraseology whidi 
it is very difficult to construe into common sense, or intelligible 
terms ; and which is sometimes so harsh and uncouth as to border 
upon the ridiculous, when, at least, we attemptto put it into an Eng- 
lish dress. The darkness which he has thrown round his doctrines 
seemS) indeed, often as if it were expressly intended to keep them 
from the eyes of the vulgar and uninitiated, and may be compared 
to that mystic and symbolical language in which the alchemists 
delighted to veil the accounts of their researches, and which after 
all were no great things when by dint of much labour and study 
they were deciphered and done into plain and legible langpiage. 
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In Bpealdi^y therefore, of Werner's theory, we can only avail our- 
selves of such transient glimpses as he has himself thought fit to 
give us, and must fill up the various chasms and breaks, with mate- 
rials derived from the more extended and finished sketches and 
illustrations with whidi we have been favoured by his pupils and 
disciples. Werner's theory then amounts to this : — ^The matter of 
our globe was once in a fluid state, or at least its nucleus was 
enveloped by a chaotic solution of such a nature as to retain the 
various earthy bodies found in the lowest strata in chemical com- 
binatlon ; but this state of things was of short duration, and the 
diaos began to deposit a variety of crystalline aggregates, sudi 
as the different species of granite, certain kinds of slates, or as 
they are more technically called, schists ; the genuiz^ kinds of • 
marble, serpentine, and porphyry, and a few otiier more equivocal 
compounds. These ccmstitute the primitive rocks or formations bf 
the Wemerian school ; they are supposed to have had their origin 
antecedently to the creation of living beings ; they are more or less 
crystalline in their texture, and never contain any organic remains 
or rounded pebbles. 

The second class of rocks included in this arrangement, are 
mippoaed to have been formed during the transition of the Earth 
from its chaotic to its habitable state. They are partly crystal- 
line aggregates, and partly mechanical deposits; they contain 
fragments of pre-existing rocks, and are sparingly interspersed 
with imperfect remains of some of the lower orders of animals ; 
certain dark-grey compact limestones, and the rocks called grau- 
wacke, composed of fragments imbedded in a slaty paste, are 
the leading members of this family. 

It is, then, imagined, that the elements acting upon these 
older rocks tended to their attrition and disintegration, and that 
several substances being mechanically diffased throughout the 
waters that covered ^e primitive and transition series were 
deposited upon them in successive layers, in a horizontal position. 
These ,are Werner's Flcetz rocks ; they not only contain, but 
even abound in, vegetable and animal remains ; and among the 
latter, skeletons of amphibious animals are not uncommon. 
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Gertiuii limestones, nd sandstooet ooal stmta, Iks, aiid ehalk^ 
Slid some otiber sandstones, belong to this division. 

Lastly, we find depositions of sand, gravel, and clay, of tlia 
bones of qaadrnpeds, acciunulations of peat, and some other 
sabstances now in prog^ress of accumnlation or depositiosi, which 
are included under the term alluvial formations. 

The fifth class contains the lO'oduoe of volcanic fires, and of 
more partial oombustions. So that under one or o^er of these 
classes, or formaJdmis^ as they are theoretically called, it is sap* 
posed that the varbus substances occurring amongst onr rocks 
and strata may be included. It would be premature, to deseani 
upon or criticise this theory, without more particular notice of 
the facts upon which it rests, and of those which militate against 
it, than I now can lay before you ; but I think that 3roa will 
hereafter, when in the possession of details, find me borne o«t 
in asserting, that it is, in all points, weak and unsatbfieutery. 
That the very idea of an universal solvent, and of crjnstaUino, 
succeeded by mechanical deposits, is at variance Mrith all eiqpe^ 
rience or analogy; in short, that it includes an unwarraatable 
accumnlation of hypotheses, assigpiing o^K)site qualities to the 
same agent ; and that, like most of its predecessors, it is equally 
at variance with nature, and with itself—*^ in a word, Uut it in 
a system which might pass for the invention of an age when 
sound phiiosc^hy had not as y^ alighted on earth, nor taught 
znan that he is but the minister and interpreter of nature, and 
can neither extend his power nor his knowledge a hair's breadth 
beyond his experience and observation of the present order of 
things." 

The Plutonic theory, as it is generally though not quite pro- 
p^ly termed, owes its origin to Dr. Huttoa, and proceeds upon 
principles differing from those of the ancient Vuloanists, at 4Sit 
head of whom we may place Whitehurst, and entirely at vari^ 
ance with the leading tenets of Uie School of Freyburgh. It 
lias been defended by the late Mr. Hayfair, under the term of 
the HuU&nim Theory^ and his '' Ulustratioas'^ rank among die 
most eloquent of scientific compositions ; not but that he i 
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tfattM mdfaoes doetrines which neftber ezperiment not aaaloff 
«re competent to sanetioD, snd which ace ntdier adapted to 
deUgfat the fmcy than to convince the reason. 

Hie Huttonian theory snpposef the materials ^RHnch oompoee 
the present surface of the glohe to have been derived from tiM 
action of water upon a former order of things ; that they are, 
in Act, the debris or ruin of ancient continents, wldch have 
been pnlverized and worn away by the continuons operation of 
torrents and currents of water, which had transported tiien to 
the bottom of the ocean, and that there they have been oonsoli* 
dated by variovs causes, bat chiefly by subterranean or volcaaie 
ives ; and we are to im^ne the expansive power of tiie same 
irresistible agent to have again elervated the strata from the 
bottom of the ocean, to have given tiiem various states of indu* 
ration, and to have thrown ^m into those differing d^pnees of 
inciinatkm to the horiion which they now eochibtt; simply 
raising them in] some instances ; dislocating and removh^ 
them from their old posture in others ; and oooasionaily effecting 
their entire fusion. The nnstratified substances are supposed to 
have been in the latter predicament, while the stratified bodies 
are reigarded as having been only softened by heat, or peae* 
trated by melted matter. And as present continents were formed 
from the disintegration and corrosion of prior roc^ so are 
they supposed to be gradually restoring their materials to the sea, 
from which new continents are hereafter to emerge, manifesting 
A series of dianges similar to the past 

Tliongh in tiie details of these theoretical views there is very 
much that is &ntastic and improbable, it must be idlowed, that 
Aere is also much thait is consistent with the known agency of 
bodies, and which is even directly borne out and verified by the 
sictaal result of cKperimental investigation. Indeed, the pro* 
grass of modem chemis^ has disburdened the Huttonian doc* 
trines of some of their heaviest inconsistencies. 

When facts and specimens are before you, I shall b^ leave to 
call your attention to some of the chief ehicidations of the Wer* 
nerian and Huttonian hypotheses ; and then, and not till theih 
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shall we be able to make up our minds respecting their relati?e 
value and merits. I shall, however, dwell upon them, not so 
much from any conviction of their intrinsic importance^ as with 
the intention of shewing the chief, and indeed real value of these 
and similar disquisitions, that of awakening in the mind a desire 
of investigating nature and of collecting facts : for observations 
accumulate very slowly when unassisted by the influence of 
system — the observer never proceeds with so much ardour as 
when he theorizes, and every effort to verify or to disprove parti* 
cular speculations, necessarily leads to the evolution of new feurts, 
and to the extension of the limits of useful knowledge. It is, 
therefore, the business of genuine philosophy rather to point out 
the imperfections, to expose the errors, and to restrain Uie pre* 
sumptuousness of the theorist, than to attempt the entire extinc- 
tion of a spirit which, however inccnnplete and insufficient the 
materials on which it has to work, must at least fiEU^ilitate gene« 
ralization, smooth the paths of knowledge, and render the ap* 
proach to truth less rugged and tedious. 

Having now attempted to bring before you a brief account of 
a few of the principal geological theories, with a view to give 
some insight into the objects of this branch of science, con- 
sidered in the abstract, I trust I may recommend this pursuit, as 
embracing in its secondary applications, a variety of useful and 
popular information. 

In mining, in the search for coal, in the structure of canals and 
roads, in building, draining, and in the judicious search for and 
management of springs, the advantages of practical geology are 
incalculable. It has frequently happened that materials for roads 
have been transported at great expense from distant parts, when 
they might have been abundantly procured in the neighbourhood ; 
in sinking wells injudicious situations have often been pitched 
upon, and buildings erected at a distance from copious sources of 
water. In the fruitless search for metallic veins, millions have 
been expended upon the delusive promises of ignorant adventurers ; 
and coal is frequently sought for in places, which even a slight 
knowledge of the subject indicates as hopeless* 
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The arrangement which I propose to adopt in the present course 
is too simple and ohyious to need any detailed explanation. We 
shall commence with an examination of the superior or uppermost 
strata, and more particularly examine into that wonderful history 
of the devastation and destruction of a former order of things 
which is exhibited by the various alluvial and diluvial matters 
that cover the uppermost of the secondary strata. 

These secondary strata we shall then examine in their natural 
succession — ^the chalk, with its contents and accompaniments will 
daim much of our notice ; and here, and in the superincumbent 
beds, we shall find brick, earth, potters' clay, and various other 
products applicable to the arts; here, too, we shall discover 
the seat of those subterraneous rivers, which, flowing from more 
elevated situations, make their appearance at different depths, and 
in different strata, constituting the various springs of hard and 
soft water about the metropolis. 

The next substances that occur, are the varieties of freestone 
used in rough sculpture and building, such as those of Bath and 
Portland, with their various argillaceous concomitants ; and to 
these succeed the red sandstone and marl strata in which are 
our deposits of rock salt, and with which are associated the still 
more important formations of coal and iron-stone ; the whole of 
these strata covering a vast extent of country, lie in enormous 
cavities or basins bounded by that variety of marble, commonly 
called mountain limestone, in which, in Derbyshire, and several 
of the northern counties, are also various subterranean treasures, 
and whence, more especially, are derived the enormous supplies 
of lead which enrich the British market. The truly metalli- 
ferous formations, or those rocks and strata in which the veins of 
the great mining districts of England occur, will now be exposed 
to our view ; and we ultimately arrive at granite and its associates, 
which form the great and primaeval mountain chains of the world, 
and upon which, as far as our limited inquiries enable us to ascer- 
tain, all the other rocks are incumbent. 

Having thus examined the strata of our globe in the order of 
their succession, from the surface downwards, I propose to de- 
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vote some lectures to the structure, position, ocmtents, and theo* 
ries of metallic veins ^ to a general account of Uie ^relative 
durability of rocks and mountains ; and to an examination of the 
causes which are tending to their disintegration and decay-* 
ecmnected with this subject is the nature a&d formation of soils^ 
and some other topics, which may pit>ve of general lise koA 
interest. 

I shall conclude my course with some obsenrations connected 
with the causes and effects of volcanic fires, with the phencmiemi 
of earthquakes and boiling fountains, and with some remarks 
relating to other limited phenomena, as far as they tend to eluci« 
date or explain any mysteries and difficulties whidi we may have 
met with in our previous inquiries. 

Hastily as we have now gcme over the subjects of geological 
research, * I shall consider my intention in this introductory dis« 
course as amply attained, if I have convinced you that it is no 
unworthy or unimportant branch of science ; but that, on the con« 
trary, it embraces enticing, useful, dignified, and even sublime 
materials of dbcussion and instruction. 

It surely concerns us all to know something of the ground we 
tread upon, of the country we inhabit, and of the sources, and 
natural association of the infinitely-varied products, with whidi 
the mineral world assuages our wants, increases our comforts, and 
multiplies the luxuries of life. 

To the traveller, geology opens, as it were, a new creation ; in 
connexion with geography, it discloses what may be termed the 
l^ysiognomy of the earth ; thus clothii^ a barren country with 
numerous objects of interest, and giving a new zest to those pleas- 
ing emotions of the mind with which we behold the fertile land« 
scape and fruitful plain; and to those more exalted sensations 
which are created by the majestic features of a rocky and moun* 
tainotts district. 

Finally, in displaying to us, as it does, in characters most un- 
equivocal, the great and awful revolutions which this earth has 
suffered, it gives rise to a salutary reminiscence of those which 
yet may come; it shows us upon what slight foundations the pre* 
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sent order of things restt^ and bow trivial a change would snffice 
to obliterate all that now exists ; thus inspiring the well-attenipered 
ndnd, not with sorry fancies and idle fears^ nor with that super* 
stitioos awe which sometbnes results from gross ignorancet and 
sometimes from perverted knowledge, but with deep and unshaken 
admiration of that boundless wisdom which governs the revo* 
lotions of nature— -which, 

Bnikb life on death, on chan^ duration fouodi. 
And bids the eternal wheels to know their rounds. 

n. 

Hathw noticed some of the leading subjects of geology* and 
briefly enumerated some of the hypotheses entertuned by our 
jHrecnrsors in this department of physico-chemical science, I shall 
proceed more particularly to explain its objects, as they are now 
pursued, and endeavour to sketch an outline of the study* as it 
exhibits itself at the present day. 

Its first and leading object is to became practically acquainted 
with the present state of the Earth's external structure ; for, 
excepting of its crust or rind, we know nothing ; and all that has 
been suggested, either by theory or experiment, relating to its 
internal composiHonj its density, and the constitution of the en« 
tire mass, is mere surmise and guess-work— deductions hastily 
drawn from superficial observation, or unwarranted inferences 
from imperfect researches. 

The present surface of our planet is conqiosed of lapideous 
materials, the nature and composition of which, it is the business 
of mineralogy and of chemistry to determine ; not tbat the minntiK * 
of either of those studies need, of necessity, be gone into by the 
geologist, for the substances which thus present themselves are, 
ecnnparatively, few in number and simple in their nature, and 
their external characters and intimate composition are soon 
learned ; yet, if he would pursue his subject under every advan- 
tage, and extend his inquiries into its more refined departments, 
he most neither be a superficial mineralogist, nor an imperfect 
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chemist. A knowledge of the crystalline fonnst and general 
mechanical characters of suhstances must often be called to the 
aid of his speculations, and he can frame no plausible theory 
without combining with such information a just, and eyen minute, 
acquaintance with the effects of heat and various solvents upon 
mineral masses, and upon the parts of which they consist. 

Without these guides, therefore', he who aims at any thing 
beyond mere practical geology, will infallibly go astray : they 
are lights essential to his successful progress, and the wanderings 
of those who would penetrate into the more secret parts 
of geology without them, are abundantly manifest to the intel- 
ligent reader, in most of those speculative writers, whose 
eloquence and dexterity in argument may mislead the unwary 
into an acquiescence in their reasonings, but which, when 
measured by less falliabie standards, are found void of solidity 
and truth. 

Siliceous, calcareous, and argillaceous substances, either pure 
or nearly so, and in a state of mixture, or loosely and indefinitely 
blended, rather than in strict chemical combination, constitute a 
Very large relative proportion of those rocky masses, or scattered 
or.comminuted substances, which form, or have formed, the most 
exterior constituents of our planet ; and of these, considered in the 
abstract, the chemical and mineralogical history is soon told. 

Under the name of rock crystal, or quartz, silica presents itself 
nearly pure ; and in the varieties of flint, agate, calcedony, and sili- 
ceous sand, it is, by far, the predominating ingredient. Its most 
usual crystalline form is a six-sided prism, terminated by a six- 
sided pyramid ; but its primitive form is an obtuse rhomboid, 
'nearly approaching the cube. In specific gravity the pure 
varieties fluctuate a little on one side or other of 2.6. It cleaves 
with great difficulty ; its common fracture is conchoidal. There 
are many varieties as to form and colour, which chemical mine- 
ralogists describe and distinguish ; they are all hard enough to 
scratch glass. The leading chemical characters of silica are, 
extreme difficult fusibility ; insolubility in. water, and in nearly 
all acids, except under certain peculiar circumstances of recent 
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precipitation, under which it readily dissolves in potassa and 
soda; it is also easily combined with those alkalies by fusion, 
sacfa compound constituting the basis of glass, and where the 
*lkali greatly predominates, being soluble in water. This solu- 
tion is called, sometimes, liquor of JUnts ; the acids decompose 
it, and throw down a finely-divided hydraie of dlicay which is 
soluble, to a small extent, in water ; a fact of some importance 
in relation to our present subject, and accounting, in some 
measure, for the existence of silica in certain mineral waters, 
and more especially in those of the boiling fountains or geysers of 
Iceland, which deposit it in abundant incrustations. Caloedony, 
and some other minerals, are also occasionally referred to, as 
attesting the once fluid state of silica from a watery solvent : its 
crystalline forms may have originated from igneous fusion, but 
ike existence of aquatic conferva^ often of their native colour, or 
discoloured by oxide of iron, and oi mosses and lichens, in certain 
agates, renders fire, in many instances, an inadmissible agent 
Upon these subjects. Dr. Mac Culloch's inquiries are extremely 
deserving notice. Even the chrysalis of a moth is, it is said, ex- 
tant in agate. One other chemical character of silica must not 
be overlooked, as bearing upon geological theory, which is, its 
aflinity for other earths, either in igneous fusion, or aqueous 
solution. In the former way, it combines with lime and alumina, 
with magnesia, baryta, and strontia. Pottery and porcelain 
are alunano-siliceous compounds, with an occasional proportion 
of magnesia. Three parts of silica, 2 of magnesia, and 1 of 
alumina fuse into a glass ; and we shall, by and by, find several 
compound minerals of analogous constitution. Nor must the 
humid attractions of silica be overlooked, for when its alcaline 
solution is added to aqueous solutions of lime, baryta, or strontia, 
or to an alcaline solution of alumina, compound jnecipitates of 
the earths are the results, several of which have been particu- 
larly examined by Mr. Dalton. (System, p. 841.) It may be 
right to add, that silica is, probably, a binary compound of 
oxygen with a peculiar inflammable base, which has been called 
iUkon, and that it aiqpears to contain about half its weight of 
Vol. XIX. G 
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oxygen ; but no application of this subject to geology renders it 
necessary to dwell upon it, however interesting as a branch of 
chemical inquiry, and as shewing how great a proportion oxygen: 
ooostitutes of the solids as well as of the fluid, matter of our 
globe. 

Gaebonitb or Limb is a very predominant ingredient in rock» 
— marblet chalky oolitei freestone, aiid all the purer varietiM of 
limestone, are essentially composed of it, and these substances 
form strata of prodigious extrat* It predominates in all tbr 
Varieties of shell, coral, and madrepore : with other substances^ 
but especially silica and alumina, and a little oxide of iron, it ia 
found in lias, and several marls and clays. Calcareous spar and 
statuary marble may be selected as this substance in a very pare 
state. The former, when transparent, is highly doubly refrao 
tive, as we see in Iceland spar. Its crystalline forms are veiy 
vsirious, but they all result from a primary rhomboid^ the angles of 
which are 105^ 5' and 74^ 5'. Exposed under ordinary circom-^ 
stances to heat, it loses carbonic acid, and leaves quick lime, and 
by such an experiment its composition is shewn to be 28 lime + 
M carbonic add, or per cerU, 56 and 44 : but if it be expoeed to 
heat and pressure, so as to prevent all escape of gaseous matter, 
it then fuses, and retains its carbonic acid ; a fact of no small 
importance as connected with certain theoretic oonsiderations of 
the Huttonian school of geology. Carbonate of lime is easily^ 
recognised by its softness, and by the effervescence which it 
produces when a little dilute muriatic add is dropped upon it ;. 
and as none of the other carbonates constitute mineral masses, 
this criterion is alone snffident to distinguish it under such and 
several other circumstances. Or, the presence of lime in solu- 
tion may be detected by oxalate and by carbonate of a mmoni a» 
which, added to muriate of lime, occasion predpitates of oxalate, 
and of carbonate of lime ; both these yield quiok-Ume upon expo- 
suj^e to a sufficient red heat. 

Alumina rarely occurs pure in nature, but it is very abundant 
in conjunction with other earths, axMi is present in all clays and 
phuUc tarthy e<nnpounds, on which it confers the property of 
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exbaling an etrthy odour when breathed upon* It is nearly in- 
fusible when pure; but, as has already been stated, it enters 
into combination with the other eartiis, so as to produce fusible 
compounds. When in a Tery comminuted state, it dissolves in 
the caustic fixed alkalies, and in most of the acids ;— -with potassa 
and sulphuric acid, it forms the characteristic octoedral crystals 
of common alum. Alumina has so strong an attraction for water 
as to retain it for some time, even at a red heat. In its pure 
and crystalline form, it constitutes the gem called sapphire^ of 
which there are several coloured yarieties. 

MicoixsLi, like lime, forms a part of several compound mins«- 
rate, most of which have a greenish colour, and a soapy fseL. 
Mixed in the state of carbonate, with carbonate of lime, it is 
found in a subspedes of limestone, to which it unparts peculiar 
diameters. It is insoluble in the alkaline solutions, but readily 
soluble in many of the adds ; and its presence is announced by 
a precipitate of carbonate of magnesia, on adding carbonated 
fiaced alkali to its solution ; while, on the other hand, bi*carbonate 
of ammonia, which throws down lime, does not predjutate mag- 
nesia unless phosphate of soda be added ; and upon this is found- 
ed an degant method of detecting the presence of magpiesia, de- 
vised by Dr. WoUaston. Now the different sands, days, marls, 
and limestones of the upper strata, are composed of mixtures of 
the substances just enumerated, and they constitute, in chemical 
combination, and with a few unimportant additions, the principal 
com pon ents of the primary rocks* 

The regular saccesuon of the Earth's strata has been already 
partially referred to, as determined by the inquiries of some of 
die earlier geologists ; and as the order of this succession, and 
the respective diaracters of the series, will occupy much of our 
attention, it may be right to explain it by a few preliminary 
observations* Let us suppose a traveller, for instance, depart- 
ing from Londim and travelling westward towards North Wales ; 
and let us direct his attention to tiie ground which he passes 
over — he first traverses a tract of clay and sand, then he enters 

G2 
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upon chalk, which is succeeded by calcareous freestoiie and 
a species of ai^llaceons limestone ; then comes a zone of 
red sandy marl, and mines of coal and iron succeed, surrounded 
by limestone, and fc^owed by slate and granite. 

If, instead of proceeding westward, his route lie to the north, 
the same succession of strata, the same rocks and mineral masses, 
exactly in the same general order, will present themselyes, and 
various opportunities will occur to lead him to ano&er important 
fact respecting these stratified beds, which is, that they are eyi- 
dently disposed at an angle, and neither vertical nor parallel to 
the horizon ; so that their edges may be observed successively to 
emerge from under each other. The term outcrop or basset of the 
strata is applied to the successive zones thus formed, and their 
inclination or dip is found subject to much variation. 

It is impossible to contemplate this arrangement without dis- 
cerning the important secondary jmrposes to which it so effi- 
ciently contributes ; for ^ose strata which at one place are at im« 
penetrable depths^ are at another so brought to the surfince, as to 
enable us to examine and obtain them and their contents : nume« 
rous useful products and mineral treasures are thus collected at, 
or comparatively near, Ihe surface, with which we otherwise must 
have remained wholly unacquainted, or which could only have 
been procured by almost insurmountable labour and expense. 
Without such obliquity of stratification, there would have been no 
succession of soils. *< In the whole machinery of sjnrings and 
rivers, and the apparatus that is kept in action for their duration 
through the instrumentality of a systen^of curiously constructed 
hills and valleys, receiving their supply occasionally from the 
rains of heaven, but dispensing them perpetually in thousands of 
never-failing fountains," we see other important consequences of 
this arrangement of rocks. Waters, collected upon the hills and 
on high ground, filter and flow through the softer and perme- 
able layers, producing springs in the valleys, and feeding streams 
aind rivers, instead of accumulating in marshes and swamps as 
they would do, were the strata horizontal, or the surface plane. 

Among the strata or formations of the vicinity of Londont 
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chailk fbnm a veryconspicaouB feature; but there are, lying upon 
it, a variety of clays and sands, and beds of gravel, wblch will 
daim onr earliest notice. Beneath the chalk, another and a dis- 
tinct series of sands and clays will be found to prevail, which are 
inenmbent upon calcareous freestone and lias : to these succeed 
marls and sandstones deeply tinctured by red oxide of iron, and 
often containing detached masses, as it were, of rock salt and 
alabaster. These maybe considered as constituting one compret- 
hensive and important subdivision of the strata. The next in« 
dades the coal deposits, and the sandstone and limestone with 
which they are more immediately associated, or upon which they 
are incumbent. . Hie third subdivision is characterized by the , 
prevalence of slaty or schistose rocks ; and the fourth is confined 
to granitic aggregates, of which there are many sub-species. 

We thus find the coal strata interposed between two great fa- 
milies of rocks, which, with Messrs. Conybeare and Phillips, we - 
may call the supermedial and submedial orders ; coal and its asso- 
ciates are the medial order, and granites on the one hand, and 
alluvial and diluvial matters on the other, form the inferior and 
svperior series. Using these terms, we lose sight of all theore- 
tical distinctions— of primary, transition, and secondary forr 
mations. 

The medial order of rocks, and all above them, are charac- 
terized by containing remains of vegetable and animal tribes ; 
and these are sometimes in great profusion ; but they are far 
from being indiscriminately scattered through the strata; on the 
contrary, *^ they are disposed as it were in families, each forma- 
tion containing an association of species, peculiar in many in- 
stances to itself, widely differing from those of other formations, 
and accompanying it throughout its whole course ; so that at two 
distinct points on the line of the same formation, we are sure of 
meeting the same general assemblage of fossil remains." 

In the carboniferous limestone, for instance, forming, as we have 
said, a member of the medial series, we always find the same 
corals, encrinites, terebratulse, ^., from whatever part of the 
world our^epecimen comes. In the chalk> too, there is an as60p> 
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dttion of flhells, eehinit and so on, peculiar to it; bnt if we 
' compare the relict in the monntain limestone with those of the 
ehalk, we shall find that they, in all cases, are perfectly distinct ; 
that there is not, even in any single instance, a remote resem- 
blance or analogy between them. Even between contiguous beds, 
liiere are often, in this respect, rery striking distinctions, and the 
whole subject is of so singular and problematical a nature, as to 
have attracted, in an especial manner, the attention of the geolo- 
gical theorist. We haye, for instance, as the lowest crust of the 
globe, or as its nucleus^ as some mechanical philosophers will 
have it, a compound crystalline rock, generally very hard and 
permanent, in which the most inquisitive eye has as yet traced no 
organic remains of either kingdom of nature, no roimded pebbles, 
or any relic or detritus of other rocks. Symptoms of disturbance, 
*perhaps of fusion, it does, indeed, exhibit, as our specimens will 
hereafter teach us. On this granitic foundation is reared a slaty 
structure ; and in the rocks between it and the coal formations, 
animal remains, characteristically different from any which now 
exist, begin to make their appearance, and become abundant in 
the catbonifl^rous limestone. Rounded pebbles, and other prooft 
of the existence and destruction of former rocks, are also here 
met with ; but, what is not a little remarkable, we find in the 
coal strata themselves, which thus repose on the coral limestone, 
scarcely a single shell or relic of the kind ; but on the other hand, 
abundance of vegetable remains, all, I believe, of unknown spe- 
cies, but of genera often allied to plants that now inhabit tropical 
"climes. In the magnesian limestone, resting upon the coal mea« 
'sures, marine remains are again frequent ; but in the red marl, 
which next follows, scarcely a shell or plant of any kind occurs. 
In formations that intervene between the red marl and the su« 
perficial strata, that is, in the varieties of liaa and freestone, in the 
ferruginous and chloritic sands, and in the chalk itself, we find pe« 
culiar corals and echini, the remains of testaceous and crustaceous 
animals, of marine oviparous quadrupeds, and of vertebral fishes, 
all of extinct species, but quite distinct from those which we found 
below the red marl, and often remarkably distinguished among 
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tliemselTes according to the individual strata wbich they ocoapgr. 
haBilft in the uppennoet and superficial strata, we find ^lallg, not, 
aa in former cases, changed, petrified, or lapideous, but in snoh a 
state, that when washed and cleaned, they might pass for receni ; 
some of these correspond to marine shells, and others, in other 
strata or beds, resemble our present fresh-water shells ; whence 
the alternate inundation on certain spots of fresh and salt water 
has been inferred. In the most superficial and highest of these 
strata, we at last arrive at shells such as now exist, and then 
comes that great tell-tale of the deluge, the gravel, in which we 
discover the remains of land quadrupeds of unknown genera, and 
of extinct species, and, commonly, the latter correspond to inha- 
bitants of very different climates at present 

Another important circumstance upon which I have only slightly 
touched, is the very frequent occurrence of rounded pebbles oom* 
posed of fragments of the older rocks, which are abundant in the 
secondary strata. These pebbles prove the antecedent formation 
and consolidation of the rocks of which they are the debris ; and 
they also shew another curious fact in the history of stratification, 
which is, that where they occur, as they often do, in vertical 
beds, they must have acquired that verticality by the operation 
of some force which has thrown them out of their original hori« 
aontal position ; for we cannot suppose it possible that any exten* 
five accumulation of loose gravel can have tdcen place upon sur<f 
fjsces gpreatly inclined to the horizon. 

• Such beds of consolidated gravel are common in the red sand* 
stone below the carboniferous series, in that series in the lower 
strata of the superior red sandstone, in the sand below the chalk, 
and in the gravel immediately above it and below tlie London 
clay. 

Now it is impossible to contomplato the collection of marine 
leUcs which are so abundant in many of the strata, and which are 
found upon the summits of some of the loftiest mountains of the 
world, without immediately coming to the conclusion that our 
present land has not been merely transitorily covered by the 
waters of an inhabited ocean, but that it has actually been 
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fonaed of materiaU collected throagh a series of ages in the bo« 
Bom ol an aqueoos abyss; and one of the first problems we are 
called npon to ar^ye, is the cause of the change of level in iUs 
ocean, and of the emersion of our present land. It is difficult to 
conceive any considerable change in the actual -quantity of water« 
resnlting either from its transmutation or decomposition ; yet such 
causes must not be excluded as impossible. But the most obvious 
soliitioa of the difficulty is founded upon the supposition that cer- 
tain powerful agents have elevated our present continents, and at 
the same time depressed the bed of the ocean ; what was once, 
therefore, the bottom of an antediluvian sea, now appears to be 
our habitaUe land ; and perhaps the dry land of a very remote 
period of the world, may be &e bottom of the present sea. This 
disruption and elevation of the strata is not by any means a mere 
gratuitous assumption, for independent of the verticality of loose 
gpravel beds, and other highly • inclined strata which must have 
been once vertical, we have so many other instances of disloca- 
tbns and heavings up of the strata among the old as well as 
amoi^ the newer rocks, as, in the opinion of some, to demonstrate 
to the utmost certainty the agency of an irresistible elevating 
force ; but here the inquirer will perhaps stop to ask whcU force 
or wheU power in nature could have been adequate to such extra- 
ordinary and gigantic effects; a question which must be answered 
by minute inquiry into the position of the strata, their associations, 
texture, and derangements, and by a comparison of these with 
powers and causes now active or subject to our control and inves- 
tigation. 

Another geological consideration, independent in a manner of 
the former, but of much interest, and of some difficulty, relates to 
the causes which have been active in producing the present inore 
superJlckU appearances of the earth ; in carving it out into valleys, 
and fitting it as it were for the order of things which now 
prevails. 

Valleys are more or less extensive furrows of the surface, rami- 
fying gfenerally to a considerable lateral extent, and independent 
of secopdary purposes, fulfillii^ that most jessential one of drain- 
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ing the adjacent lands of their water, and carrying it in brodc^ 
and 8treamlet8f which gradually unite to form rivers, and ulti* 
mately convey their contents into the ocean, of which, in feet, they 
constitute a series of ascending branches. 

Now there are some valleys and river channels which appear to 
owe their origin to wxae great convulsion or catastrophe, which 
has torn asunder the rocks and strata, and left certain intervening 
chasms ; but in by fer the greater number of instances we have 
no evidence whatever of the activity of such agents, and every 
thing indicates a less sudden and violent, but yet an energetic, 
cause. 
Valleys ft'equently intersect the strata which they traverse, in 
I such a way as to leave no doubt of their subsequent formation to 
that of their bounding rocks, a phenomenon almost always observ* 
able, and sometimes within very narrow limits ; as where in a 
^mountainous country a rapid river cuts through a narrow defile ; 
^ . . on these occasions we observe the same strata repeated upon each 
w%Kv^ it were, of the valley, the soil or substratum of which con* 
slats ot i4^ lowest layer of the series. Now when we witness 
such appearadb?s, and when among the pebbles, and sand, and 
fragments of the ^l^^w^land we find conmiinuted portions of the 
surrounding rocks, when we discover a collecticm of such debris in 
the soil and bed of the river, we almost necessarily arrive at two 
conclusions ; one, that the strata once were continuous ; and the 
other, that the intersecting agent has been water: water, not 
flowing as it now does, quietly through the valleys, but constitutii^ 
mighty and destructive torrents, which, while they have inter* 
sected, have at the same time, in many instances, denuded the 
strata ; which sometimes working upon soft or muddy materials, 
have transported them to a distance, but which have also jg^ound 
down the hardest substances, and aided by the gravel and debris 
thus formed and impetuously hurried along, have chiselled out fur* 
rows in the more indurated and primary rocks. Some have vainly 
imagined the present streams as adequate to the production of such 
effects ; but he whose sight is not dimmed by hypothetical blind- 
ness, will see evidences of a more powerful agent, and will at 
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once, and plausibly fix upon the deluge. I leave the proofe of smch 
irresistible and extended currents to future lectures ; but of their 
general agency, the instance of intersection and denudation to 
which I have alluded affords strong confirmation ; for it sometimes 
happens that in insulated hills, in outliers^ as geologists sometimes 
call them, we discover, although at a considerable distance from 
the chain with which they were once connected, some of theloww 
ranges of those strata, the upper ones having been washed away. 

But although we find it necessary to refer, for satisfectory ex» 
planation of much that we now see, to that period when th6 earth 
'* was covered with the deep as with a garment," and When " the 
waters stood above the mountains," it is by np means intended to 
exclude altogether the influence of later and partial inunda- 
tions, of which we shall duly take nbtice, but which are mamfestly 
inadequate agents to the production of the effects just mentioned. 
Hence the necessity of a distinction of the terms applicable to them, 
and the propriety of designating the water-worn fragments, and 
pebbles, and debris of all the rocks, by the term dUuvitd products, 
while we limit the term a//uvttim, to the sandy and muddy col- 
lections of our present currents : these are seldom carried far ; 
they form flats and deltas near the mouths of rivers, and accumu- 
lations of finely-divided matters in their beds ; but of the compa- 
ratively gigantic force of diluvial currents ample testimonies 
are extant ; and when we find pebbles which have obviously been 
thus transported for many miles, and even huge blocks which 
have suffered a corresponding transplantation and attrition, and 
lodged in valleys separated by lofty ranges of hills from the rocks 
whence they must have had their origin, we may not only form 
some idea of the force of the torrent, and the power of attrition 
of the substances impetuously hurried along by it, but we also 
read in such phaenomena the most unequivocal evidence of the 
non-existence of many of the deepest valleys and most strikiz^ 
irregularities of surface which now exist, at the time that the 
boulders and pebbles were transported. 

Several geological hypotheses, and the Huttonian theory in 
particular, affect to descry, in the agency of existing causes, the 
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source of those effects which we have referred to extraordinary 
and occasionally acting forces ; they have assumed the present 
livers as the excavators of their own valleys, and ordinary vol** 
canic fires as the indurators and elevators of strata from the 
boeom of the deep ; they think that the washing down of finely- 
divided matter formed hy the action of air and water upon the 
present surface, and the inroads of the ocean as manifested hy the 
abrupt precipices and shingles of the beach, are sufficient evi- 
dence of the slow but sure destruction of the present order of 
things ; but such actions are not only of very circumscribed ex- 
tent, they are absolutely inefficient ; and even if we draw unli- 
mitedly upon time^ as the theorists, in opposition to all chrono* 
logical evidence, have done, their tendency is often the very reverse 
of that which they would substantiate. The fact is, that the 
wasting and wearing causes that now exist, are either too trifling 
to be taken into the account, or are counterbalanced by renova- 
tions and re-accumulations ; in proof of this the barrows of the 
aboriginal Britons have been well adduced by Mr. Conybeare •, 
as retaining the pristine sharpness of their outline, after a lapse 
of little less, and probably more, than two decades of centuries : 
even the fosse that surrounds them is not filled up. «< Causes, 
then, which in 8000 years have not, in any perceptible manner, 
affected these small tumuli, often scattered in very exposed situa- 
tions upon the crests of our hills, can have exerted no very great 
influence on the mass of those hills in any assignable portion of 
time which even -the imagination of a theorist can allow itself to 
conceive ; and where circumstances are favourable to a greater 
degree of waste, still there is often a tendency to approach a 
maximum at which further waste will be checked; the abrupt 
cUff will at last become a gentle slope, and that slope become de- 
fended by its grassy coat of proof." Even the ocean itself throws 
up shingle banks and marsh lands, yrhich check its further inroads. 
Bo that these supposed destructive powers, as they seem to the 
superficial observer, or to the biassed theorist, are soon found to 

* Conybeare and Phillips: Outlines of Geology, pafe xxiii. 
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neutralise themselves, and are certainly inadequate as general 
agents, though their occasional and local effects may, if not duly 
' weighed and compared, mislead us in the estimate of their powers. 
Indeed, of accumulation rather than of decay, of growth rather than 
of wasting away, we have further remarkable illustration in the 
phaenoinena of submarine and subterranean forests of trees mani- 
festly buried in their natural position, as on the coast of Lincoln* 
shire, Pembrokeshire, and Lancashire, in the valley of the Thames 
near Purfleet, and elsewhere. We also have instances of the agglu- 
tination of sand into sandstone, on the north coast of Cornwall ; of 
sestuaries filled up by alluvial debris, as in the C!omi8h stream- 
works ; and many other attestations of the extension rather than 
the destruction of habitable surfaces. 

Having now sketched the business of the succeeding lectures, 
and having briefly enumerated the various theories which it will 
be my object more fully to discuss and explain, I shall proceed to 
examine, in detail, the most superficial strata of the globe, and to 
pursue that plan of geological inquiry of which the heads have 
been enumerated. 

(To be continued*) 



Art. IX.— On the Hygrometric Properties of Insoluble and 
Difficutly-soluble Compounds, By Mr. T. Grifilths. 

[Communicated by the Author.] 

The power of absorbing moisture from the atmosphere has been 
shewn by Professor Leslie not to be peculiar to acids, alkalies, 
and deliquescent salts, but to be also possessed by several insoluble 
chemical compounds. 

His experiments on these are not, however, very numerous, and 
are all chiefly in reference to the degree of dryness they indicate 
upon the hygrometer, when submitted to the action of air satu- 
rated with aqueous vapour. The subject appearing one of con- 
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ftiderable importance, and likely to ofiFer many new and useful 
results, a more extended series of experiments were undertaken, 
with the yiew of determining the actual increase, sustained by 
given weights of various insoluble bodies, on exposure to a very 
damp atmosphere. 

Portions of the various oxides, chlorides, and salts of earths and 
metals, were reduced to fine powder, and dried on a sand bath, 
tiU they ceased to deposit moisture upon a cold glass plate, held 
over their surfaces; 100 grains of each were then accurately 
weighed, and placed in small glazed earthenware pans, about three 
inches in diameter, and a quarter of an inch deep; these were 
all respectively numbered, and a list of their contents provided. 
The substances being thus far arranged, were placed in parallel 
rows at the bottom of a shallow box, which was now taken into a 
small out-building, ;i^ut six feet square, the atmosphere of 
which was saturated with moisture. This was completely effected 
by covering one of its sides with flannel, kept constantly wetted 
from a vessel of water placed near the roof of the building. 

The cover of the box was slightly raised, so as to allow free 
access of air, and at the same time exclude any particles of dirt 
or dust that might otherwise have fallen on its contents. 

Upon making an experiment with an hygrometer in this atmo- 
sphere, the temperature (45^ closely coincided with the dew 
point ; thus proving its saturation with aqueous vapour. Under 
these circumstances the various substances remained for a month, 
during the whole of which time the atmosphere was kept satu- 
rated ; at the expiration of this period the temperature of the air 
and dew point being 37^, they were again all accurately balanced, 
and their increase of weight carefully noted. These results, 
together with the names of the substances employed, are given 
in the first of the annexed Tables 

Spongiform silver, powdered bismuth and antimony, of each 
50 grains, dried, and exposed with the above substances, acquired 
no increase in weight. A similar quantity of spongy platinum 
gained however .1 of a grain. 

It is well known that newly*made charcoal has the property of 
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absorbing air and moisture with such avidity, that it can hardly 
be removed from one vessel to another, without increasing in 
weight. This takes place in charcoal from different woods, with 
various degrees of force ; the second Table shews the incraaae 
in every hundred parts of charcoal from thirteMi differoit 
woods, weighed whilst very hot, and eiqposed for a week to 
the above atmosphere. 

Oxide of zinc 89. 

chrome ....»• 10. 

iron (colcothar) 1.1 

manganese (black) . • . . 8.5 

lead (litharge) 1.7 

bismuth ^7 

iron (scales) • . • . . %5 

lead (red) « 

■■ mercury, by nitric acid . . . .S 

copper (black) . • . . .1 

tin (putty) ,...*.! 

Chloride of silver 

lead 6 

Sub. mur. of copper . . • • .1.8 

Chromate of lead 5 

— -p— -— mercury 1 

Sulphate of lime 1^*8 - 

lead 4 

baryta ...... .8 

strontia . . . . . .1 

Sulf^uret of antimony (liver) 8 

■ antimony (Wack) 4 

• — — mercury (cinnabar) ... .4 

Bi-sulphuret iron 8 

Phosphate of lead $ 

Tartrate of lead 7 

Plumbago 4.6 

Carbonate of lead 6 

— -.i-i.-.-. zinc (calamine) 5 
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Carbonate of lim# (chalk) • . . . .8 

' ■ ■ ' baryta (native) 9 

— strontia (natire) . . .1 

Aurum mttsivum ^ .t 

Clay iron stone ....•• .5 

Smalt S.1 

FluQr spar. Blue Tariety .... .4 

Cornish clay •.4 

Serpentine 5.9 

Mica slate ..«.,.• 1.1 

Drawing slate 1. 

Zeolite S 

Chranite 8 ' 

Siiica^powdered qaartz t 



Charcoal from walnut-tree • 17.8 

tulip«wood .... 15.4 

ash 15.8 

Botany*bay wood . 15.8 

* launce-wood , .18.7 

cedar . . . . ^ 18.4 

■ * I America pine ,. .19.8 

* ■■ ■ willow . r . . .18.1 

birch ..... 18. 

' ■■ rose-wood 1*» 

- ^ lime-tree 11-8 

■ king-wood . . • .11.5 

■ Zebra wood . . . • 8.6 



Foolscap paper 18.9 

Cartridge . 17.1 

Brown . ."^ t 15.8 

India . • 11« 

Filtering paper 5- 
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Known W€^^ of these various speoinMM o^'piq^^^ed 
strongly before a fire, • were exposed to ths atmospbem for 24 
bours, and gained the annexed increase for eyery 100 parts* 

The respective quantities of nK>i6turef absoiiied by alllto ssb- 
stances, may very probably vary according to the melhod of tfieir 
prqMttation and state of mechanical division, but «s farms g«iie- 
ral results are ooneemedt they will not differ very widely -^bom 
the above. .... 



Abt, H^.^On the Production and Nature of OH of Winet 
(Oleum JEthereum of the London Pharmacopmich) by 
Mr. H. Hennell, Chemical Operator at Apothecaries' 
Hall. 

[Communicated by the Author.] 

Ma.R. Phillips, in his translation of the London Fhannacopoeia, 
spearing to doubt the existence of Oil of Wine, as a distinct 
substance, I was induced carefully to repeat the process we 
usually adopt in our laboratories for obtaining it. 

Half a gallon of rectified spirit of wine (Sp. Or. 830^ was 
mixed with an equal bulk of sulphuric acid, and distilled in a 
glass retort ; the products were ether, water, sulphurous acid, and 
about four ounces of a yellow fluid floating upon the water, 
which, when separated and washed with solution of carbonate of 
potash as long as ihere was any trace of sulphurous acid, was 
a solution of true oil of wme in ether. The ether may be re- 
moved, either by spontaneous evaporation, or it may be distilled 
off with a very gentle heat. The oil thus obtained, and which 
amounts to about two ounces, is a yellow fluid, resembling, in 
appearance, oil of lavender or peppermint ; perhaps rather more 
viscid. It has a specific gpravity of 1.05. After being kept a 
few months, it becomes more viscid, and a number of prismatic 
crystals form in it, which, in many of their characters, very much 
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I NftptlMduie ; they ar« Sizable in etiier txA aleoM, and 
evjFttallife £ron both those solyents in rery sknder prMn ; t^ey 
nelt with a veiy slight heat, and sQblhne unaltered ; hi ^vrarm 
«a^Auric aeid they dissolye, fonmng a pink sohitidii ; they dis- 
iol^ m cold nitric acid, foirming a deep red eolation, similar to 
tiut of morphia in sltric aeid ; heat destroys thh ccfhmr in- 
ataatlyt and the solution, after boiling, on being dihited *vrith 
"Water, throws down a white iUky precipitate. The crystals are 
insoluble in muriatic and in acetic acids, and in the caustic al- 
Juilies, hot or cold. 

The oil is soluble in ether and alcohol, but insoluble in water; 
distilled with water, it passes over like the greater number of the 
essential oils, without having undergone any alteration ; but when 
a portion was attempted to be distilled aloue, the greater part came 
over in the form of a thick oily matter, a considerable quantity 
of sulphurous acid was formed, and charcoal and a little sul- 
phuric acid were left in the retort. Witli a view to get rid of a 
portion of acid, which the carbonate of potash had apparently 
not removed, some of the oil was heated in a solution of caustic 
potash; it diminished considerably in bulk, and became much 
more viscid than before : it was separated from the potash solution 
by the action of ether, and when the ether was distilled off, there 
^remained a yellow oil, with very little fluidity, which evaporated 
entirely when heated, without any appearance of decomposition 
or eviction of sulphurous acid, and which, in a few days, con- 
creted into a mass of prismatic crystals, having all the characters 
of those before described. The potash solution evaporated to 
dr]mess, afforded a residue somewhat like acetate of potassa in 
aj^arance ; upon heatii^ a few grains of it, it took fire, and 
burnt with a flame resembling that of alcohol, and sulphate of 
potash remained ; it dissolved in hot alcohol, and the solution 
deposited, on cooling, crystals in the form of pearly scales ; in 
-short, it had those characteristics which have been ascribed to 
sulphovinate of potassa ; I therefore consider otf cftolne as a ccm^ 
pownd of sulphovimc acid, and the peeoUar cryetaUiasable oil 
which I have described. 
Vol. 3UX. H 
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Thtore^ure tiro fiftcts which render it probable that oil of viae; 
when obtained, as in the above process, from alcohol and sol* 
phuric acid, is a product of the decomposition of sulphoyisie acid; 
namely — first, tiiat when alcohol and sulphuric acid are mixed in 
equal bulks, sulj^ovipic acid is formed in great abundance; 
nearly five ounces of sulphate of lead were bbtldned from the 
sulphoyinate of that metal, fbrmod by nentraliziair ^ ^'^ 
.resulting from a mixture of four ottnc^a of alcohol with an eqttal 
bulk of sulphuric acid, the mixture having beiBa aUoWei U^ b«^ 
come cold before it was saturated — and secondly, oil of wine, or 
A fluid exactly resembling it, is obtained when any of the iul« 
phovinates are carefully decomposed by heat. 

Apothecaries^ Hall, March 15, 1885. 



Art. XL.-^Proceedings of the Royal Society of London* 

Thursday, Dec 1«, lS:M.^At this me^;ing, Sir dhartea 
Wetherell, Knt., and John Bell, Esq. were elected FeUowe <tf 
the Society, and a paper was communicated by Dr. Roget, en« 
titled an Explanatian of an Optical DecepOim in the appearance 
in the spokes of a wheel, seen through vertical apertures. 

A- paper was also read containing a description of a New Pho^ 
tometer, by Mr. Ritchie^ 

Thursday, Dec. 23.— Captab P. W.Beechy was elected a Fel- 
low of the Society. 

Two supplementary papers to Mr. Powell's former communica- 
tion, upon Radiant Heat, were read, and the Society then ad- 
journed over the Christmas Vacation. 

Thursday, January IS, 1885.--Mr. William Scoresby was ad- 
4nitted into the Society. 

A paper wascowoiunicated by Captain Henry Kater, being a 
description of a F^a^n^ Collimator. 
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Jamaty M.— ^^aptais James Mangles, R. N., Was eleeW a 
Fellow of tlie Socie^. 

A paper on the Conslmction of the Barometer was communicated 
by John Ri^dcric Darnell, Esq. 

Jcmuary 27.-— The Rev. George Fisher was elected a Fellow of 
the Society. 

Part of a paper on ihe Anatomy of the Mote Cricket^ by Dr. 
John Kiddt was read. 

February 3. — Viscoupt Strangford was elected a Fellow of lie 
Society, and the reading of Dr. Kidd's paj^r was resumed and 
concluded. 

Sir Eyerard Home gave in a postscript to his Croonian Lecture, 
in which he annoonced the di8a>very of nerves in the human 
placenta and umbilical chord, 

Febntary 10.— A paper on the Iguanodon^ by Gideon Mantell, 
Esq. was read. 

Febmnry 17*— Mr. Henry Harvey was elected a Fellow of the 
Society. 

A paper was communicated by the Rev. Baden Powell, entitled 
An^ EsferimerUal Inquiry into the radiant heoHng effect^ Jhm Ter* 
restrial Sources. 

February 84. — ^Dr. John Richardson and Joseph Henry Green, 
Esq. were elected Fellows of the Society, 

Part of a pq>er on the Maternal Fatal CvrculaMonj by Dr. Wil- 
liams, was read, 

March S* — Dr. Lewis Tiarks.was elected a Fellow of the 
Society, and the reading of Dr. Williams*s paper was resumed 
and concluded. 

A paper was read, containing Further ObierDutions on ihe 
Planari{Bj by Dr. I. R. Johnson. 

March 10. — Major-General Sir William DUrban was elected 
a Fellow of the Society. 

H« 
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A paper by Mr. W. Ritchie was read, entitled ImprcmemenU 
on Loslie^s Plwlomeler, 

Match 17. — ^A paper was communicated by SirEyerard Home, 
on the Influence of Nerves and Oanglions in producing Animal 
Heat. 



Art. XII. ANALYSIS OP SCIENTIFIC BOOKS. 

I. Philosophical Transactions of the Royal Society of London ; for 
the year ISU. Part 11. 

The first paper in this part of the Transactions is entitled. 

Some curious Fads respecting the Walrus and Sealy discovered by the 
examination of Specimens brought to England by the d^erenishipi 
lately returned from the Polar Circle, By Sir Everard Home, 
Bart. V.P.R.S. In a letter addressed to Sir Humphry Davy, 
Bart. P.R.S. 

The first part of these " curious facts" is a peculiarity in the hind 
foot of the Walrus, which enables it to carry on progreseive mo- 
tion " against gravity;" this is effected by an apparatus resem« 
bling that of the foot of the fly, and in operation, not unlike a cup- 
ping glass : the anatomical details are illustrated by two plates ; 
they exhibit, as far as bony structure is concerned, a striking re- 
semblance to the human hand. « 

The second of Sir Everard's discoveries, is the mode in which 
the bile in the Walrus is collected in a reservoir, and thenoe im- 
pelled with great force into the duodenum. The anatomical struc- 
ture, as shown in the plate annexed to this paper, is very peculiar. 

Sir Everard's third new fact, is the peculiar structure of die 
funis and placenta of the seal ; the trunks forming the funis are 
not twisted together ; " their whole length is nine inches ; three 
inches from the placenta they begin to give off branches, which 
freely anastomose with one another ; these branches are connected 
to the placenta itself by three membranous folds, like so many 
mesenteries ; between these folds the blood-vessels are conveyed 
to the substance of the placenta, on the surface of which they ra- 
mify to a great degree of minuteness. This structure will give a 
greater facility than common to the circulation through the pla- 
centa, which makes it an object of inquiry, whether the same pecu- 
liarities exist in other marine animals." 
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In another communication, printed in this part of the Transac*- 
lions, Sir Everard describes the organs of generaticm of the Mexi- 
can Proteus, but the details of this paper require the plates to 
render them intelligible ; they are en^ved from Mr* Batcr's 
exquisite drawings, and display some singular physiological pro* 
visions. 

AddUicmal EamerimerUsy and Observations^ on the application 
of Ettdricttt CkmhinaJtkns to ^ p re s e r va ti on of the Copper 
Sheathing of Shipsy and to other purposes* By Sir H. Davy, fiart. 
P.R.S* 

An abstract of this paper will be found at page 279 of our 
seventeenth volume. 

On ike Apparent Direction of Eyes in a Portrait. By W. H. Wol- 
laston, M.D., V.P.R.S. 

Of this paper we have also already given some account. (Vol. 
XVII. p. 274.) Jt is accompanied by several well-devised en- 
gravings, which might, we think, furnish the basis of a series of 
very amusing and instructive illustrations of the rules of per* 
spective. 

Further Particulars of a Case of PnevmaJto^Hiarax. By J. Davy, 
M.D., E.R.S. 

Thb details of this paper will be found in one of our preceding 
numbers*. 

On the Action of finelydunded Platinum on Gaseous Mixtttres^ and 
its Application to their Analysis. By William Henry, M.D., 
P.R.S. 

Tub curious discovery of Professor Doebereiner, of Jena, respect* 
ing tha ignition of platinum, when in a spon^ form, on the con- 
tact of a mixture of oxygen and hydrogen, is well known to our 
chemical readers ; and we hi^ve detailed, firom the Annates de 
Chmky several interesting facts respecting it, ascertained by 
MM. Dulong and Thenard. To these Dr. Henry has made some 
important additions. 

The first section of his paper relates to the action of finely-di- 
vided platinum on gaseous mixtures, at common temperatures, and 
the second to its effect at increased temperatures ; of these results 
an abstract has already been given in a former number of thi^ 
Journal t. 

• No. XXXIV. page 26S. t No. XXXIV. page 277, 
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In the third sectioiit he applies the AMste detailed In the fomter 
two, to the analysis of mixtuiiBS of eombuslible g^aees in unkaenni 
proportions. For this purpose, he caused a quantity of gas to be 
collected ^m coal, by continuing l^e application of h«at to the 
•retorts two hours beyond the usual period, and receiving the gas 
into a separate vessel. Gas of this quality was purposely cbosen, 
because, from former experience, it was expected to contain free 
hydrogen, carbonic oxide, and carburetted hydrogen, hmt no 
olefiant gas, the production of which is confined to the early 
stages of the progress. Afiwr washing it, therefore, with liquid 
potash, to remove a little carbonic acid, and ascertaininfl' its spe- 
cific gravity when thus washed to be .308, he proceeded at once 
to subject it to the following method of analysis. • 

Having ascertained, by a previous experiment with Volta's 
eudiometer, that ten volumes of the gas required for saturation 
Ik volumes of oxygen, he mixed 48 measures with 48 of oxygen 
(=: 41 pure) and passed a platinum ball, which had been re- 
cently heated, into the mixture. An immediate diminution •f 
volume took place, attended with a production of heat, and for- 
mation of moisture. The residuary gas, cooled to the tempera- 
ture of the atmosf^ere, measured 43.5 volumes. Of these, 4.5 
were absorbed by liquid potash, indicating 4.5 carbonic add, 
equivalent to 4.5 carbonic oxide ; the rest, being fired in a 
Volta's eudiometer with an additional quantity of oxygen, gave 
1 1 volumes of carbonic acid ; the diminution being 22 volumes, 
and the oxygen consumed S2 also, circumstances which prove 
that 1 1 volumes of carburetted hydrogen were consumed by tb» 
rapid combustion. But of the loss of volume first observed, 
(viz. 86 — 43.5=:42.5) 2.25 are due to the carbonic acid formed ; 
and deducting this from 48*5, we have 40.25, which are due to 
the oxygen and hydrogen converted into water ; and 40.25 x f = 
S6.8 shows the hydrogen in the original gas. But the 8«m of 
these numbers (26.8+4.5 + 11) being less by 0.7 than the volume 
of gas Submitted to analysis, we may safely consider that fraction 
of a measure to have been nitrogen, llie conpcftitioii then of 
the mixture will stan^ in volumes as follows : 

Hydrogen 26.8 • . at.8t 

Carbonic oxide ... 4.5 . . 10.50 
Carburetted hydrogen • 11.0 . . 85.58 
Nitrogen 0.7 . . 1.68 

48.0 100. O 

On calculating what should be the specific gravity of a mixture 
of gases in the above proportions, it was found to be .308*, whioh 

• In this estimate, the specific gravity of hydrogen is taken at .0694 ; thai 
of carbonic oi(ide at ,6789; of carburetted hydrogen at »5^S5; and of nitro- 
gen at .9728, 
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whidh eoiaeidefi, as nearly as can be expected, witii the actual 
ayeeifio gwnty of the g^as submitted ta analysia, viz^ •308. To 
place the correctness of the results beyond question, our author 
mingled the gases in the above proportions, and acted on the 
artificial mixture in the same xnanner as on the original gaftr waheii 
he had the satisfaction to find that the analytical process again 
gaye the true volumes with the most perfect correctness for the 
hydrogen and carbonic oxide, and within the fraction of a 
measure for the carburetted hydrogen. Notwithstanding thi^ 
■ucoeaBful resvit, which was twioe obtained. Dr. Henry observes 
that he should still prefer, for the reason which has been stated, 
having recourse to a temperature carefully regulated, for the 
analysis of similar mixtures, in all cases where the hydrogen is 
in moderate proportion, and where great accuracy is desirable. 
Whenever (it may again be remarked) olefiant gas is present in 
a mixture, it should always be removed by chlorine, before 
proceeding to expose the mixture to the agency of the spongy 
metal. 

It can scarcely be necessary to enter into further details re* 
qMcting methods of analysis, the application of which to parti* 
cular cases must be sufficiently obvious, from the experiments 
which have been described on artificial mixtures. The apparatus 
required is extremely simple, consisting, when the balls are em^ 
ployed, of graduated tubes of a diameter between 0.8 and 0.6 of 
an inch ; or, when an increased temperature is used, of tubes 
bent into the shape of retorts, of a diameter varymg with tha 
quantity of gas to be submitted to experiment, which may be 
from half a cubic inch to a cubic inch or more. These, when in 
use, may be immersed in a small iron cistern containing mercury, 
and provided with a cover in which are two holes, one for the 
tube, and the other for the stem of a thermometer, the degrees 
of ^ich are best engraved on the glass. 

" By means of these improved modes of analysis," says our 
anthor, *' I have already obtained some interesting illustrations 
of the nature of the gases from coal and from oil. I reserve, 
bowever^ the communication of them, till I have had an opportu* 
nity of porsiiing the inquiry to a greater extent, and especially 
of satisfying myself respecting the exact nature of the compound 
of charcoal and hydrogen, discovered some years ago by Mr. 
Dalton, in oil gas, and coal gas, which agrees with olefiant gas 
in being condensible by chlorine, but differs from it in affording 
more carbonic tu^id and consuming more oxygen." 

We have anxiously looked for Dr. Henry's further remarks 
npon the very interesting subject of this communication, more 
especially as relating to the constitution of oil gas, connected 
with which there are so many curious and anomalous circum- 
stances, that we are convinced their thorough investigation would 
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thrown W^ now light upon the lyttare of the eovyoondst ^f 
carbon and hydrQgeiif.reaiieeting vrhich very much rtamws yot to 
be a^certaw/^d. ^ 

A Cbmpinion of Barcmeirioal Measvremeni ioUh the Trigontmeiti^ 
calDetermmaiion of a Height at SpUzbergen, by Captain BdM'atd 
Sabine^ F.R.S. 

Of this paper we have already j^iven an abstract^* and idae of 
the following one, containing Eaofierimenial Inquiries relaime io^ 
the disti-ibuiion and changes of the Magnetic Intensity in Mps of 
war, by George Harvey, Esq.t 

Experiments on the Elasticity and Strength of hard and soft Steel, 
by Mr. Thomas Tredgold. 

If a piece of very hard steel be softened, it is natural to suppose 
that the operation will produce a corresponding change in the 
elastic power, and that the same load would produce a greater 
flexure in the soft state than in the hard one, when all other 
circumstances were the same. Mr. Coulomb inferred from some 
comparative experiments on small specimens, that the state of 
temper does not alter the elastic force of steel ; and Dr. Young's 
Experiments on Vibration led to the same conclusion (Nat. 
PhUos. II. 408). But the subject appeared to require further 
investigation, and particularly because it afforded an opportunity 
of ascertaining some other facts respecting steel, which had not 
been before examined. 

In making the experiments described in this paper, each bar 
was supported at its ends by two blocks of cast iron. These 
blocks rested upon a strong wooden frame. The scale to contain 
the weights was suspended from the middle of the length of the 
bar, by a cylindrical steel pn of about three-eighths of an inch in 
diameter. And as in experiments of this kind it is desirable 
to have the means of raising the weight from the bar, without 
altering its position, in order to know when the load is sufficient 
to produce a permanent change of structure, a pcyireriul screw 
with a fine thread was fixed over the centre of tlie appvratos, by 
which the scale could be raised or lowered, when the cords oh 
which the screw acted were looped on to tJie cross pin by whieh 
the scale was suspended. 

To measure the flexure, a quadrantal piece of mahogany WM 
fixed to the wooden frame ; two guides were fixed on one ed^e of 
the mahogany, in which a vertical bar slided, and gave motion 
to an index. The bar waA index were so balanced, that one 

♦ Vol. XVII. p. 263. t Ibid, p. 26J. 
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«nd of Uie littr bore i^lth a cMstaat presmi^ on the flpe^Anen, 
and the graRhwUd arc oTtr which the indeic niOY«d innu divided 
into inches* ten^> and hundredths ; and thousands ww« meiit«i 
sured by a yemier scale on the end of the index. By a screw 
at tko^ lower end of the vertical bar* the index was set to wtOj 
when necessary. 

The first trials were made with a bar of blistered steel of a very 
good quality. It was drawn out by the hanimex to a proper width 
and thickness* and then filed true and regular. It was then 
hardened* and tempered to the same degree of hardness as com«* 
mon files. 

The total lei^rth of the bar was 14 inches ; the distance be- 
tween the supports 18 inches^ the breadth of the bar 0.95 in- 
ches, and the depth 0.d75 inches : the thermometer varied from 
55^ to 67^ at the times of trial. 

With a load of 54 lbs. the depression in the middle was 0.02 in. 
88 ----- - 0.08 „ 

110 0.04,, 

The last load remained on the bar some hours, but produced nQ 
j>ermanent alteration of form. 

The temper of the bar was then lowered to a rather deep straw 
yellow, and it was tried again ; when the same loads produced 
exactly the same flexures as before. 

The temper was then lowered till the colour was an uniform 
blue, or spring temper ; and the trials were repeated with the 
same foads ; but the flexured were still the same. 

It was now heated to redness and very slowly cooled. In this 
state the same loads still produced the same flexures ; and the 
load of 110 lbs. caused no permanent change of form. 

The bar was hardened again, and made very hard; in this 
state the same loads produced the same flexures ; and 

With a load of 300 lbs. the depression in the middle was 0.115 in. 
350 ----- - 0.130 „ 

580 - i- ^ • • - broke. 
When the bar was relieved from the load of 350 lbs. it retained 
a peimanent flexure of 0.005 inches, which increased to 0.01 
with the addition of 10 lbs. to the load. 

Finding that a bar of much greater length might be tempered 
without oifflcultyt Mr.Tredgold had another bar made of the 
same kind of steel ; the length of which being S5 inches, about 
double the flexure could be given with the same strain upon the 
material ; and therefore any small degree of difference in the 
elastic force might be more easily detected, for the preceding 
experiments showed that if there be any difference, it must be 
extremely small. 
The breadth of this bar was 0.92 inches ; the depth 0.36 
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\mbtB; and the disUnce between tke riupporte 94 kieiUM. li 
was Boft» 80 aa to yield easily to the file. 

With a load of 18.9 lbs. the depression in the middle was 0.05 in. 
ST.O -,---. 0.10 „ 
47.0 o.i«r„ 

The bar \vas then hardened, so that a i^le made no impression oil 
any part of it, and the same loads did not produce flexures that 
were sensibly different from those in the soft state. 

The temper Was then lowered till it assumed an uniform straw 
colour ; when with a load of 

47lbf. the depression in the middle was 0.1 S7 incbes« 

&5 O.SSO „ 

130 0*350 n 

150 0.400 „ 

The load of IdOlbs. produced a permanent set of 0.012, but ISOlbe- 

produced no sensible effect. The loading was continued, and with 

185lb8. the depression in the middle was O.50 inches, 

385 1.04 „ ^ . 

When 385lbs. had been upon the bar about a minute, it emitted a 
faint creaking sound, and consequently no more weight was added ; 
in about fourteen minutes the bar broke, exactly in the middle of 
the length. 

On comparing the fractures of the specimens, there was no ap- 
parent difference except in colour. The grain was fine, and equal ; 
the small sparkles of metallic lustre abundant, and equally dif- 
fused ; but in the harder specimen they had a whiter ground. 

From these experiments it appears that the elastic &rce of steel 
is sensibly the same in all states of temper. 

The height of the modulus of elasticity, calculated by the for- 
mula given by Dr. Young in his Nat. Phil* (Vol. II. p. 48,) is, 
according to the first experiment, .... 8,827,300 feet. 
And according to the second experiment . . 8,810,000 feet. 

Now the height of the modulus, as has been determined by Dr. 
Young for steel by experiments on vibration, is 8,530,000 feet. 
(Nat, Phil, 11. p. 86.) The modulus for cast steel calculated from 
Duleau's experiments {Euai Thhrique et Expirimental swr te Fer 
Forgif p. 38,) is 9,400,000 feet, and for German steel e,600,000 
feet. 

The force which produces permanent alteration is, to that wUck 
causes fracture in hard steel, as 850 : 580; or as 1 : 1.66 ; in the 
same steel of a straw-yellow temper as 150 : 885, or as 1 : 2.65. 

When the tension of the superficial particles at the strain which 
causes permanent alteration, is calculated by the formula given in 
Mr. Tredgold's Essay on the Strength of Iron, p. 146, Second Edi- 
tion, it is 45,000ib8. upon a square inch in tempered steel ; and 
the absolute cohesion 1 15,000lbs. Mr. Rennie found the direct 
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But in the yery hard bar, the strain which prcxjuqed perm^ei^t 
alteration wm 51,000lb8.ft>r a square inch, and the absolute cobe« 
sion only 85,000lbs. 

From these comparisona I think it will Bi^petjr^ that in the 
hanlenii^ of steel, the particles are put in a state of leosion 
among themselves, which lessens their power to resist esttraneoua 
force. The amount of this tension should be equal to the dif- 
ference between the absolute cohesion in different states, Takinff 
Mr. Rennie's ^experiment as the measure of cohesion in the son 
state, it will be 133,000— 115,000:= 18,000lhe. fiof the tension 
with a straw-yellow temper ; and 133,000 — $5^000 s= 48,000lbs« 
for the tension in hard steel. And if this view of the subject bo 
correct, the phenomena of hardening may be explained in this 
saanner, which nearly agrees with what Dr. Young has obserred 
in his Lecture I, p. 644 : after a piece of steel has been raiaed to 
a proper temperature, a cooling fluid is applied capable of ab- 
•tracting heat more rapidly from the surface than it can be 8up« 
plied from the internal parts of the steel. Whence the contraction 
of the superficial parts round the central ones which are expanded 
by heat ; and the contraction of the central parts in cooling, while 
they are extended into a larger apace than they require at a lower 
temperature, produces that uniform state of tension, which di** 
minishes so much the cohesive force in hard steel. The increase 
of bulk by hai^ening agrees with this explanation ; and it leads 
One to expect, that any other metal might be hardened if we could 
find a meaus of abstracting heat with greater velocity than its con- 
ducting power. 

A short Account of some Observations made with Chronometers^ in 
two Expeditions sent out by the Admiralty^ at the recommenda^ 
tion of the Board of Lon^Uuiiey for ascertaining the Longitude of 
Madeira and of Falmouth. In a Letter to Thomson Young, M.D., 
F.S.R.S., and Secretary to the Board of Longitude. By Dr. 
. John Lewis tlarks. 

Thb results of these observations are given at p. «70, Vol. XVIL 

Of the Effects of the Density of Air on the Rates of Chronometers ^ by 
George Harvey, Esq. 

'Wt, have elsewhere shortly noticed the contents of this paper*, 
which occupies forty of the quarto pages of the Philosophical 
Transactions ; we must therefore refer those who are interested 
in the minute details of such an inquiry to the original document. 

♦ Vol. XVII. p. 27?. 
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A Letter frm I. W. DUhvyn, Esq. to Sir H. Davy, BaH., P.R.S. 
(See an abstract of this Letter, Vol. 3CVII. p. «67.) 

An Account of Experimenis on the Velocity of Sounds made in Hoi* 
landf by Dr. G. Moll and Dr. A. Van Beek. 

Two and thirty pages of tabular details contun the researches of 
these learned Dutchmen, on the above subject; these we shall 
neither insert nor abridge, but rest content with layii^ the fol- 
lowing table before our readers, which shows the result of Ex- 
periments on the Velocity of Sound, as observed by different phi- 
losophers, reminding them that the French metre is equal to 
B9.8fr English inches. 
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1. Menenne de Aite Balllitica Prop. 39. 

9. Tentarolna Bxperim. Acad, del Cimento. L. B. 1738. Part II. p. 116. 

3. PhUoe. Trent. 1698. No. 947. 

4. Dohamel. HM. Acad. RmI. L. II. Sect. 8, Cap. IL 
6. PhUoi.Trana. ITOSand 1709. 

6. Ibid. ibid. 

7. Mem. de KAondemle dee Sdenees, 1738 and 1739. 

8. Comment. Bononiensea. Vol. II. p. 865. 

9. La Condamloe Introdoction Histcvlqae. ftc. I7BI. p. 98. 
. 10. Mem. de I'Acad. Boyale dec Sciences, 1745. p. 488. 

11. J. T. Mayer, Praktiache Gtem^trie Gottingen. 1799, B. 1. p. 166. 

19. Mailer, ^^^^^' Gelehrt. Anseige. 1791. St. 159. and Voigt*s Magaain, 4c B. 8» 

. ^3. Annaka'de Cbiinie et de Phys. T. TU. p. 93. 

14. Gllbcrt'i Annalen, nene Folge. B.y. p. 383. 

15. Connaiasance dea Tema. 18:25. p. 361. 

A Catalogue of nearly all the principal Fixed Stars, between the 
Zenith of Cape Toion^ Cape of Good Hope^ and the South Pole^ 
reduced to the \st of January^ 1884. By the Rev. F. Fallows. 

Remarks on the Parallax of % Lyrcc^ by J. Brinkley, D.D. 
Of this, which is the concluding paper of the volume hefore us, 
we have already given a pretty copious abstract. [Vol. XVII. 
p. 264.] 
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A«T. XIII. ASTRONOMICAL AND NAUTICAL 
COLLECTIONS. 

No. XXL 



i. Remarks an the determination of the LoNdiTU]>£»yrom Ohier- 
vations of the Moon*s Right Ascension. By Thomas HEKDERsoVy 
Eiq. 

In the Connaissance des Tems^ for 1825, p. 345, M. Bouvard gJve« 
a formula for the computation of the difference of longitude be- 
tween two places, by means of the observed motion of the moon 
in right ascension, during the interval elapsed in passing from the 
' one meridian to the other. It is this, 



-(i^^if^) 



where a represents the observed motion of the moon in right as- 
cension expressed in sidereal time, r the ratio of sidereal to mean 
time, m the mean horary motion of the sun, h the horary motion of 
the moon in right ascension for one hour mean time, and d the 
difference of longitude required. 

It appears to me that this formula is erroneous, in so far as r 
is introduced ; and that it ought to have been 

Which may be demonstrated thus : — 

From the observed right ascensio^ of the moon upon the meri« 
dian of the first place, calculate the mean time at Greenwich of 
t!tie observation, and the right ascension of the meridian at Green- 
Wicb» by adding to the mean time tliere the sun's mean longitude 
at this time. The difference between the right ascension of the 
meridian at Greenwich, and the right ascension of the meridian at 
tbe place of ob^ervatioui (being the same as the observed right 
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ascension of the moon,) is evidently the longitude of the first place 
from Greenwich. 

Ift Uke manner let die longitude of the second place from Oreen* 
wich be calculated, and the difierenee between the two longitudes 
will be the difference of longitude required. 

Comparing the two calculations, 'and employing the tame nota- 
tion as before, the diffiEnrence between the mean times at Greenwich 
of Ae respectire obserrations is = 
«X Ig^ 
A 

The difference between the sun's mean longitudes at these tiipea 
. _ am 

And hence the difference between the right ascensions of the 
meridian at Greenwich at the respective times iiB =: 

And the difference of l<n^de between tbe two places is = 

n-A-)-'» = n k ) 

An example will make this quite clear. 

Let die moon^s right ascension upon the meridian of the first 
place be 0* y 0% and the sun's mean longitude the same. Tbe 
moon will pass the meridian of the first place at 0^ 0* (/* mean 
time. 

Suppose that the daily increase of the moon's right ascension is 
1** 0' 0", and of the sun^s mean longitude O** 4' 0". Then the 
second place being supposed to be in 12*» 0' (T of the west longi- 
tude from the first, the time of the moon passing the meridian of 
the second is thus found, by the rule given m the explanation of 
tlie Nautical Almanac, 

At mean noon, under the meridian of the second place, the moon's 
right ascension is 0* 30' 0", and the sun's mean longitude is 
0* 2' 0^ the difference between which is O** 28' 0". Then as 
24'' + 0* 4' (y' - 1»» 0' 0" = 23M' 0* : 0^ 28' 0" :: l** O* 0' 
- 0* 4' 0* tr. 56' 0^ : 0^ i' g". And 0^ 28' 0* + 0* I' a"^ 
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0^ 294 S'' mean timiB of the moon paisiog meridian of ftecond plaee ; 
at which time the sun's mean longitude will be found to be 
0^ 2' 4.8", the moon's right ascension 0^ 31' I7f*% the difEerence 
between which 0^ 89' 8" is the mean time of the moon's passing 
the meridian already found, and therefore confirms the oalcdatiom 
, The incteaso of the moon's ri^t apcension in passing between 
the two meridians is 31' 12''-8t from which M. BouYard's.fomuila 
makes the difference of longitude 1 i** 58' 0", b^ng %* 0" erroneoM 
as the annexed calculation shows. 

Log. of a, 31' 12'-8 ^ 3'27a4914 

Log. of r, -^^ 9-9987953 



24" 




ft* 




24" 4' 












16° 


0' 0" 


+ 


m 


+ 


2 30 


" 


h_ 


-: 


37 30 



Log of 14 25 ..... • 4-7151674 

A. C. Log. of A ... . 37 30 6-6478175 

Log. of d 1P58 6 4-6342716 

The corrected formula is the same as M. Bouvard's, with the ex- 
ception of r being expunged. It consequently makes the logarithm 
of d 4.6354763, and d sz IV 59' 59'.3, which is as accurate as 
the data will admit of. The same result is obtained from the rules 
given by Professors Vmce and Woodhouse, in their Treatises on 
Astronomy. 

It therefore follows that M. Bouvard's calculations of the dif- 
ference of longitude between Greenwich and Paris must be cor- 
rected, by adding to each result r'53, the amount of the error oc- 
casioned by his introducing r into the calculations. 

It should be attended to, that different observers and different 
instroments do not always give the same measurements of th6 
moon's diameter, and consequently that the mean longitude de- 
duced from a number of observations t>f one limb of the moon, may 
differ from that deduced from observations of the other. The mean 
result of the whole observations, taken together, will be somewhat 
affected by the error arising from this cause, unless an equal num- 
ber of observations of each limb has been made. WbentUshaS 
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Bot been done, the av^ftge result from ^e obeenratkms of each 
Unb fthoithl'be taken^ and the mean of these held as the tme longi- 
tude deduced from the whole djaenrattons^ 

Upon these pnnciples, M» BouTard's calculations of the difierence 
of longitude between Qreenwich and Paris will stand thus : — 

From dlst August^ 1800^ to 6th August, 1803, when the d>ser- 
vations both at Qreenwich and Paris were made with the old transit 
ittstrumentSi those at Greenwich being by Dr. Maskelyne, and his 
assistants; 

Mean ofobservatioBS of first limb • • 9'24"'75 
Mean of observations of second limb 9 20 *24 

Mean of both 9' 22^-50 

From 7th September, 1803, to 11th April, 1811, when the ob- 
servations at Greenwich were made with the old transit instrument 
by Dr. Maskelyne, and his assistants, and those at Paris with the 
new transit instrument ; 

Mean of first limb 9'25"-85 

Mean of second limb 9 18 *07 

Mean of both 77777*9' 2 r'-96 

From 14th May, 1811, to 2d June, 1816, when the observations 
at Greenwich were made with the old transit instrument by Mr. 
Pond, and his assistants, and those at Paris with the new transit 
instrument ; 

Mean of first limb 9^20": 10*' * 

Mean of second limb 9 20 -36 

Mean of both .... . . . . 9' 20"-23 

From 5th July, 1816, to Ist December, 1819, when the obser- 
vations at Greenwich were made with the new transit instrum«it, 
and those at Paris, as fora\er]y ; 

Mean of first limb 9' 2r-43 

Mean of second limb 9 20 *50 

Mean of both .... .... 9' 20"-96 

The formula d = a f ^ J may be expressed in ano- 
ther manner, which will be found more convenient for calculation > 
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Let R = — ^ — = be the ratio of mean time to sidereal, the lo- 

gantbm of which is 0001 1873 ; then by eliminating the value of m 
firom this eaqprnssion, and substituting it, we obtain 

a = n/c — o. 

A 

TTie multiplier ._— expresses the ratio of one hour to the 
h 

moon's motion in right ascension during that period, which is eri* 

deotly the same as the ratio of any given period of time to the 

n»x>n^s motion in right ascension d«ring the same period. Now if 

the moon's motion in right ascension during twelve hours in de- 

gpreesy minatesy and seconds, be depressed a denomination, and 

reduced to minutes, seconds, and thirds, this will be the moon's 

motion in right ascension in time for three hours, the logarithm of 

the ratio of the latter of which to the former, and consequently of 

is equal to the proportional logarithm of the motion in time 

A 

15° 

for three hours. And thus the logarithm of is obtained by in- 

h 

spection. 

The above formula d = aR — a, is adapted to mean 

h 

time, but it will equally answer for apparent time, provided R be 

held to express the ratio of apparent time to sidereal, and the 

logarithm of be taken equal to the proportional logarithm of 

k 

the moon's motion in right ascension in time, during three hours 

apparent time. The value of R will vary with the sun's motion in 

right ascension. A table of the logarithms of i2 is subjoined, in 

which the argument is the sun's motion in right ascension in time 

for twenty four hours apparent time, ^iiis manner of applying the 

formula is more convenient for the use of the Nautical Almanac. 

The moon^s motion in right ascension is always supposed to be 
that answering to the middle point of time between her passages 
over the respective meridians. 

Vol. XIX. I 
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Tlie following is an example of the last modification of the 
formula. 

M. Bouvard makes the increase of the moon's right asctttsiont 
during her passage from the meridian of Paris to that of Oreenwich, 
on 17th January, 1818, to be 20''*07 in time. Now the increase 
of the sun's right ascension in twenty four hours apparent time at 
that time wns 4! 16"*1 ; the middle point of time between the 
moon*s passages over tbe respective meridians was 8*" 22' appa- 
rent time at Paris, when the moon's motion in right aaceniioii for 
twelve hours apparent time was (by the Onmomance 4$$ 7V9%} 
^13' 44% which depressed a denomination becomes 6^ 13" iATf 
the moon's motion in right ascension in time for three hours. 

Log. oftO^O? V9QM5 

Log. of R (argument 4' ir«l) . . 0*00121 

Prop. log. of 6' 13" 44'" . . . 1-46085 

Log. of 9' 41"'6 2-76468 

Subtract 2007 
Remains longitude 9 21*5 

M. Bouvard makes the longitude V SO^-O from the observation; 
but the correction r'-5 being applied, it becomes 9' 2r-5, as 
above. 

Table of the Logarithms of the Rates or Apparskt 
TtHB TO Sidereal. 

Argument. — Sun*s motion in Right Ascension in time tor 24 
hours apparent time. 

Arg. Log. Arg. Log. Afg. Log. 

r nor o-doios y aqt o-ooiio r sO" oooiis 

8 81 0-OOloe 3 41 000] 11 8 51 0*00116 

8 8S 0*00106 t 49 0H>0111 8 58 0*80118 

8 88 0*00107 8. 48 0*00118 8 58 8*0011? 

8 84 00107 8 44 000112 8 54 8*00111 

8 85 000108 8 45 000118 8 55 0*00118 

8 86 0*00108 8 46 000118 8 56 000118 

8 81 0-00109 8 4T 0*00114 8 57 000119 

8 88 O'OolOO 8 48 0*00114 8 58 0-00118 

8 89 OOOnO 8 49 O'OOIU 8 88 OHWlfO 
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Alt. 


Lot. 


A»f. 


Lof. 


Art. 


Lot. 


A* 


0" 


0-00120 




10" 


000125 




20" 


000130 






000181 




n 


000126 




21 


0*00191 






000121 




12 


000126 




22 


000181 






0-00122 




IS 


000127 




23 


0-00 1S2 






000122 




14 


0-00 127 




24 


0-00132 






0i)0l2S 




15 


0-00128 




25 


0-001S8 






0-00 WS 




16 


000128 




26 


000184 






0-00124 




IT 


000129 




27 


0-00184 






000124 




18 


0-00129 




28 


000185 






000195 




19 


OOdlSO 




29 


000185 



The follcming is an example of a calculation of the longitude 
Mm an observed right ascension of the moon upon the meridiaai 
tolnpared with the ephemeris, by the rule gtren m the beginnfaig 
of tbi« papen 

On I5th April, 1818, the right ascension of the moon's first Umb, 
when upon the meridian of Greenwich, was observed s 

142<^11'48" 
Semidiameter in right ascension . . 16 32 

Right ascension of moon's centre . . 142 28 20 
From the Conncussance des Tems^ we have ) A. R. 
1818 



April 14, Midn. 1§1 35 17 

15, Noon 138 7 11 

Midn. 144 34 20 

le, Ndon 150 M 57 



6 31 54 

6 27 9 

6 22 37 

142 28 20 
138 7 11 



4^5 
4 82 



38 



0o 27' 9' : 
A. C. Log. 
Log. 
Log. 



4 21 

6 27 

4 21 

12 



9 :: W 0' 0" 

9 = 5633970 
9 = 4-195041 
= 4-635484 



4-464495 = 
Approximate time at Paris 
Equation of second difference + 30 "-5 in time = 



Log. of 
9^ 5' 40* 
57 



Apparent time Paris =8 4 43 

Sun's right ascension then r= 1 33 29*7 

Right ascension of meridian at Paris = 9 38 1*2 7 

Observed R. A. of mer. at Greenwich 142° 11' 48" = 9 28 47'2 

loDgitade ........ 9 25-5 

I S 
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ii- Discordance of the Lunar Observatiom made at GT&eemwicu, 

and at Paris, /(i a Letter from Thomas Hxkderson,. JSsq. 
Sir, 

In making some calculations from the observations made at the 
Royal Observatori^ of Greenwich and Paris, I have been pozzled 
by a circumstance, which I do not observe has been yet taken 
notice of, but which seems to be highly deserving the attention of 
Astronomers. It is this. From 1800 to 1809, the observations 
made with the transit instrument at Greenwich show the sun and 
moon to be further advanced in right ascension, than those made 
with the transit instrument at Paris. From a mean of a great 
many observations, the difference appears to be about 3 or 4 se- 
conds of space. From the Introduction to Burg*s Lunar Tables, 
I observe that the epoch of the moon's mean longitude for 1801 is 
3i seconds greater by the Greenwich observations, than by those at 
Paris. 

I find a similar difference, upon comparing the observations of 
the sun and moon*s right ascensions, made with the transit instru- 
ment and mural circle at Greenwich, in the year 1812, the right 
ascension of these bodies by the transit instrument being about 4 
seconds of space less than by the circle. 

This discrepancy appears to be occasioned by some difference in 
the methods of observing th^ transits of the sun and moon, and of 
the stars, by the respective instruments. Should its cause be found 
out and obviated, the accuracy of the observations of the san and 
moon would evidently be much improved. To accomplish this, the 
fittest course appears to be, to call the attention of astronomers to 
the fact, through the medium of your valuable Astronomical and 
Nautical Collections. 

It is owing to this circumstance, that the difference of longitude 
between Greenwich and Paris, deduced from the moon's meridian 
right ascensions, is greater than the true difference. See my paper 
on this subject which I formerly transmitted to you. 
I am, very respectfully, 
Sir, 

Edinburgh^ Your very obedient humble servant, 

3Ut Dec. 1824. Thomas Hbkprrsok. 
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Hi. A Rule for clearing the Luitab Distance from the effects of 
Parallax and Refraction. By Charles Blackbueke, Esq. 

Let S and ;S^ denote the true and apparent altitudes of O or ^9 
Jd and M\ the true and apparent altitudes of the ]) , e? the diflfe- 
rence between the true altitudes, d the difference between the appa- 
rent altitudes, A the apparent distance of the centres. Then, 

Rule, 
Add together the five following logarithms, m. 1. sin.i A +cr; thi^ 
1- sin. i . A-^cf; the 1. cosm. M\ the 1. sec. M! ; the constant loga- 
rithm 0.301 150, and reject 30 from the index. « 

To the natural number belongmg to this logarithm, add the v. 
ain» d\ the result will be the v. sin. of the true distance t. 

Z 



DEMONSTRATION. 



Let ZjS, ZS^ be the true and apparent zenith distances of the sun 

or a star; ZM^ ZM*, those of the moon ; then SM will be the 

irue, and S' M' the i^parent distance of their centres. And by the 

principles of trigonometry, 

.:« ti T' - -R* X sm. i (ZS'^ZM'+S^M') X sb. ^ZS^^^ZW^SW) 
sm. JZ a-i — -7/ „^ 




sin. ZS: X sin. ZM' 



A ^d 



or sin.« 4 Z := ? — -^ ^^ 

* sm. S X cos. M* 

Again, 
cos. iSaf = cos. ZS ^ ZM - sin. ZS x sin. Zilf X sin.« ^ ^X-^ 

or COS. ffltf = cos d - cos. S x cos. M x sin.* 4^ Z x ---. 

R^ 

•The constant logarithm 0.S01150 must be corrected, if neoefsary, by 
Table X. or XI. in page 8S of the Requisite Tables. 

t If the index toitbe logarithm be 9, find the natural number to- as many 
places as the tables are calculated to ; if it be 10^ to one more $ if it be 8^ to 
one less \ and so on. 

The role requires no distinction of cases. 
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and therefore by subdtitating in this equation the former valoa of 
8in.« \ Z, we get 

co>.5Jlf =cos.tf - ^'"'-^^ ^ c^-X8in.iA ^cf xcof.gxcos.3f X 2 

cos. 5^ X COS, M y. R 

or eof . SM ss cos. d — sin. | . A + cf X sin. i A «-* <f X eos. M 
2. cos. 5 



X sec. M' X 



/23 . cos. ^ 



ory.8in.5ilfa:y.sin.d-hsin.iA + 4' X >b« iA «^i<' X eoi.iV 
X sec. 3f X '^^^ , which is the same as the Rule. * 

Example. 
Let the apparent distance of the moon from a star be 51^ 2ft' 35'' ; 
the apparent altitude of the star 24^ 48' ; that of the moon 12^ 30'; 
and the hor. parallax 5& 15". Required the true distance. 

o t n 

A = 5i 28 35 
d' c= 12 18 



63 46 35 
39 10 35 



1. sip. \ L-^d ' t=z 31 53 17-5 = 9-722851 

1. sin. J A - rf' = 19 35 17-5 = 9*515379 

1. cosin. Jltf z= 13 20 42 c= 9-9881 1« 

1. secant M' =s 12 30 c= 0*01041ft 

the constant logarithm 0*301 149 

N = 353109 . . "9^47909 
V. s. d z= 19882 

V. s. . . 372991 51^ 10' 13" = true dist 

iv. Catalogue of the Stars in a Southern Con$teUation,^denommat0d 
the Comet o/^Encke. By Mr. Charles RuMKtE. 

The positions arc deduced from Mr. Rumkefs own observations. 
The elements of Aberration and Nutation are obtained accordia|^ to 
the method of Zach, Tables Nonvelies. 

<» The logarithm 0*80 11 50 isthe lo^irthm of the constant quantity 3 x I21:S 
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VMM Of 

Stor. 


AH. m«dta 
prolnUio 


Pme. 
iB AR. 


Dec. med. 

pro Initio 

1883 


PraM. 
lA Dec. 


Abtrmtlo 


Natitio 1 


In AR. 
S. G. M. 


in Dec. 
8. 0. M. 


inAU. 

S. 0. M. 


in Dec. 
8. O. M. 


nEiMskii 

COM«C« 


98 46 t8.4 

itobserr. 


52.024 


17 50 12.91 

4ob6erv, 


--0.966 


6 27 27 

1.82788 


9 8 30 
0.28810 


5 29 82 
1.27504 


2 27 58 
0.98424 




9S 42 24.19 
4 observ. 


52.088 


17 4 54.8 

4 observ. 


•^1.291 


5 26 36 
1.82599 


9 88 
0.36039 


520 15 
1.27647 


2 27 16 
0.08484 




94 54 8.56 
r4obsery. 


51.750 


16 20 80.91 


-1.508 


5 25 27 

1.82220 


9 980 
0.43044 


5 20 10 
1.2770 


2 26 34 

0.U8384 




96 12 14.79 
5 obsenr. 


51.408 


15 27 85 JB 
5 obsenr. 


-2.219 


5 24 18 
1.31863 


9 923 
0.5006<^ 


529 7 
1.26839 


225 a 
0.96301 




97 27 26.05 
5 obf err. 


50.581 


18 8 4.62 
5 obsenr. 


-2.600 


5 23 9 
1.81493 


9 9 16 
0.57066 


5 28 56 
1.25889 


2 23 82 
0.90225 




96 50 14.14 
5obfenr. 


50.496 


18 4 44.74 

5 obsenr. 


-8.417 


5 2153 
1.31714 


10 44 
0.57503 


528 55 
1.26001 


222 7 
0.98121 




09 47,21.55 


49.972 


1 obsenr. 














100 32 11.72 

2obaerv. 


49.718 


11 00.80 
2 observ. 


-8.664 


5 20 86 

1.81380 


9 854 
0.64404 


5 28 65 
1.25714 


222 7 
0.98121 




101 82 8.8 
tobMm 


49.089 


9 5 41.64 
lobserr.v 


-4.001 


id. 


id. 


id. 


id. 




101 88 tt.05 
4 obsenr. 


48.996 


8 57 57.82 
4 obserr. 


-4.040 


5 10 17 
1.31046 


9 7 5 
0.71336 


5 29 2 
1.24949 


2 21 7 

0.9808a 




102 16 O.80 
4 obserr. 


48.696 


7 51 8.02 

8 obsenr. 


-4.257 


6 18 41 
1.3096 


9 6 42 
0.7854 


529 2 

1.24060 


2 20 40 

0.08000 


• ^ 


108 12 40.49 


lobs. 
















108 48 88.1 
2obMrT. 


48.006 


6 10 64.66 
2 obsenr. 


-4.779 


5 17 84 
1.80756 


9 4 55 
0.77947 


5 29 10 
1.23801 


2 19 41 
0.97808 




104 7 42.18 
2obMirr. 


47.090 


6 9 6.08 
2obseiT* 


-4.885 


5 17 34 
1.80766 


9 4 65 
0.n947 


5 29 10 
1.23801 


2 10 41 
0.9700 




104 4 89.57 


47.891 


1 obsenr. 














104 47 56.5 
2obeeiT. 


47.479 


2 obsenr. 






' 








104 49 8 75 
5obseiT. 


17.406 


4 27 0.21 
6 obserr, 


-5.128 


5 16 22 
1.30366 


9 820 
0.82356 


529 22 

1.23761 


2 18 67 
0.97813 




110 5 28.82 
TobMrr. 


15.802 


1 82 45.01A 
8 obsenr. 


+6.871 


6 11 27 
1.80258 


2 13 45 
0.9811X 


5 29 42 
1.21718 


2 14 50 
0.07282 




Ill 46 19.64 
2obeerr. 


14.988 
















HI 17 59.27 
8ob8erT. 


M.996 


2 46 15.42 

8 obsenr. 


+7.481 


5 10 44 
1.30296 


2 14 55 
0.9473J 


5 29 26 
1.22186 


2 14 16 

0.07191 




112 81 11.56 
1 ewierv. 
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NMoeor 
Star. 


AR. media 
proinhio 


In AR. 


Dec. med. 
progiao 


Prac. 
in Dec. 


Aberrado 


' Nntntio 1 


tn AR. in Due 
8. 0. M. S. 0. M. 


InAR. 

S. G. M. 


In Dae 
S. O. M. 


«£iiofcli 
CMMtfe 


116 25 a.87 
Tobserv. 


4S.119 


8 44 20.204^.692 
7 obsenr. 


6 6 26 2 21 60 
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V. Remarks on Hones. Addressed to the Editor by a Correspondent. 

Sir, 

An error in a Table of Logarithms may, indeed, chance to cause 
some trouble to a nautical and astronomical computer, once or twice 
in the course of twenty years ; but a bad razor is a daily annoy- 
ance to seamen, as well as landsmen, to astronomers as well as 
gastronomers ; and I therefore think it right to communicate to you 
some observations which have saved me a minute or two on an 
average every day of my life, for the last two or three years, and 
have spared me, perhaps, 100 out of 500 alternate motions of the 
hand and arm. 

I have long been in the habit of using soap and water with a 
hone, in preference to the oil which is commonly employed ; though 
I still doubt whether a constant immersion in oil might not, after 
all, keep the hone in the best possible order. But in any way that 
the hone is kept dry, its surface seems, in the course of a few 
months' use, to become hard or clogged, so that it will cut but very 
slowly, notwithstanding it may, at first, have possessed the requi- 
site perfection of being soft enough to be scratched by a pm. 

The remedy is to give it, every two or three months, a new 
surface^ by a piece of common coarse whetstone, sach as is used 
tor scythes ; and immediately after this renovation^ a razor may be 
set in one minute as effectually as in ten by the same hone before 
the operation* 

I am. Sir, 

Your very obedient servant, 
London, Jan, 1, 1825. • Misopoook. 



Dhgitized by VjOOQ IC 



Aitnmondcal and NauHcal (Mectiam. 121 

VL ^ Further Remarks on Lukar Transits, in illusiraium ofMn. 
Henderson's Paper. 

1. It must first be observed, that when adifTerence of longitude 
is expressed in time, the time intended is sidereal, and not solar. 

2. Thus the difference of longitude is equivalent to the difference 
of absolute sidereal time at which the same star comes to the me- 
ridian of two places. 

3. But the local sidereal time of the transit of any star is the 
same at all places ; while the difference of the local sidereal time 
of the transits of two stars, whether at the same place or at diffe* 
rent places, gives the difference of their right ascensions ; and the 
same is true of the moon and a star, or of the moon at two places. 

4. Let this difference of the moon's transit, in sidereal hours, bo^ 

called a ; it will be expressed in degrees of space by I5^a, which 

will be the difference of the moon's right ascensions ; and if the 

change of the moon's right ascension in an hour of solar time be k, 

and in an hour of sidereal time ^^, the sidereal time required for 

\. , .„ . I5^a . . 365.24 

this change will be ^Y' i *^«== Sd' 

5. In this difference of absolute time will be comprehended 
the difference of longitude d, and the additional difference of local 

timea,sothat — fL will be equal to d + a, and cf = — ^ — d; 
^k ^h 

which agrees with Mr. Henderson's equation d sz oR a. 

h 

If we employ the Nautical Almanac, where the moon's place is com« 

j^ted for apparent time, Mr. Henderson's Table may often be of 

use in expediting the oakulation. Mr. Bouvard seems to have ex-* 

) psessed the difference of longitude in solar time, instead of side- 

nal, since 9" 20* of solar time are equal to 9" 21.5* of sidereal, 

answering to 2^ 20' 2^* of space. 

. 6. With respect to the diversity noticed by Mr. Henderson, between 

the right ascensions deduced from the observations at Greenwich, 

made with the transit instrument and the mural circle, it must be 

remarked, that the Astronomer Royal does not attach the slightest 
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vrofbt to the latter as accurate records of the transits of the eeles* 
tial bodies ; and that they are noted for some subordinate pur- 
poses only ; so that the transit instrument is the only authority that 
bears on this question. 

Tii. Second Memoir on the Theory of Magnetifim. By Mft. 
PoissoK. Read to the Royal Academy of Sciences^ 27th Dec* 
1824. From the Annates de Chimie^ for January, 1825. 

The former memoir on this subject, which I read to the Academy 
about a year ago, contains a detailed explanation of the principlei 
which form the basis of the application of mathematical analysis to 
this important part of natural philosophy. These principles ar6 
hypotheses, to which we are led by the consideration of the most ge- 
neral facts in magnetism, and which are afterwards confirmed by the 
comparison of the results of calculation with those of experiments. 
The analogy which is observed between magnetic attraction and 
repulsion, and the mutual actions of electrified bodies, inclines us 
at first to attribute these phenomena, in the case of magnetbm •• 
well as in that of electricity, to two fluids, each of which attracts 
the particles of the other, and repels with the same force its own 
particles. But we soon discover that these imponderable fluide 
c&nnot be disposed^ in bodies capable of being affected by mag^ 
netism, as they are in bodies which conduct electricity. In the 
latter, the two electrical fluids, as soon as they are separated from 
each other, tend to escape at the surface, and may . pass, in any 
gtTsn quantity, from one body into another. But the case is iiU 
ferent with respect to the boreal and austral fluids ; for these flside 
never quit even the smallest bodies to which they belong, hov^v et 
powerful the magnetising forces may be : whence it has been io« 
iunAt that within the subetance of bodies that are magnetiaed« the 
two magnetic fluids undergo displacements to an insensible die* 
ftaaoe only, which are nevertheless sufficient to render their action 
sensible without the body, being repulsive for the one» and attract 
tive for the other. 

I have given, in my former memoir, the name of wmgngtkol s^ 
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wmUs of a body to the extremely $ mall tpaeei, in oompiirifOB with 
iti wbole volume, throu(|[h which the boreal aAd anttral flttidi eAa 
be leparaiely moved; I have made no particular iuppositioa.witk 
regard to their form, nor to their respective dif poiition ; and I have 
considered them as insulated from each other by means of intervals 
impermeable to magnetism. According to this mode of coneider* 
log the intimate nature of magnets, the sum of the magnetic At* 
ments which they contain, is a fraction of their volume, thai may 
vary in different substances susceptible of being magnetic, and 
may also depend on their temperature ; and in this manner we 
may explain how two bodies of the same form, but of diforent sub* 
stances, or at different degrees of temperature, may exhibit, under 
the influence of the same forces, magnetical actions of very diffisr* 
ent intensities. 

Beginning with this theory, which is here but briefly recapitulated, 
I have deduced from it, in the first memoir, the equations which ex» 
press, for all possible cases, the laws of the distribution of magnetisDik 
within bodies that are rendered magnetical by induction, and those 
of the attractions or repulsions which they exert on points given iu 
position. It is now only an analytical problem to resolve these 
equations* in order to deduce from them results which may be 
^mpared with experiment ; but such a resolution is only attain* 
able in a very limited number of cases, paying regard to the difW 
Cerent forms of magnets. That which I have taken for an example 
in the first memoir, and which admits a complete resolution, is the 
case of a solid or a hoUow sphere, magnetized by forces of which 
the centres of action are distributed in any given manner, either 
without or within it. If we reduce these forces to a single one, 
that is, to the magnetic action of the earth, the formulse which 
eontain the solution become very simple. We deduce from it with- 
out difficulty the direction of the needle of a compass, produced by 
the neighbourhood of a sphere, magnetized thus by the influence of 
the earth. This deviation varies with the distance of the middle of 
the needle from the centre of the sphere, from the plane of the 
magnetic meridian passing through that centre, and from the plane 
patmg through the same point, perpendicularly to the direetiOQ 
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€f terreitrial magnetlsni. The laws of these diff^ent vatiatiour, 
obtained by calculation, agree with those which Mr. Barlow, 
frofetsor at Woolwich, has deduced from a numerous series of 
'experimeuti which he has made on the subject. The theory ex- 
plains also a very remarkable fact observed by Mr. Barlow, relat- 
ing to the magnetic action of a hollow Sphere ; he found that the 
intensity of this action does not sensibly vary with the thickness of 
the nietd, at least when the thickness is not very inconsiderable, and 
Is not less than about one thirtieth of an inch, for a sphere often Eng^ 
Ufh inches in diameter ; whence he has inferred that the magnetism 
is confined to the surfietce of the magnetized bodies, or that it does 
Hot penetrate them beyond a very small depth. It appears, how- 
ever, from the calculation, as founded on the distribution of two 
fluids throughout the mass of the magnets, that the action of a 
Jhollow sphere is very nearly independent of its thickness, as long 
MA the proportion of this thickness to the radius is not expressed 
by a very small fraction, the value of which is different for differ- 
ent substances ; a result which agrees perfectly with the experi- 
ment. 

' This remarkable agreement affords a very important confirmation 
of the accuracy of the analysis, and of the theory of magnetism on 
which it is founded. We might, however, be desirous of a stilt 
4nore diversified comparison of the theory with the phenomena ; 
and for this purpose I have endeavoured to resolve tiie general 
equations of the first memoir, as applied to bodies not having a 
form so simple as that of the sphere. I have found, for example, 
liiat these equations may be resolved in a very simple manner fbr 
any elliptic spheroid, provided that the force which produces its 
magnetism be constant in magnitude and in direction throughout 
its extent ; which happens with respect to the terrestrial magnetism. 
This solution is the object of the first paragraph of the memoir 
which I now offer to the Academy. 

After having given the formula relating to a spheroid of which 
the axes have any imaginable relations to each other, I have par- 
ticularly considered the two opposite cases of spheroids extremely 
flattened and extremely elongated. A spheroid greatiy flattened 
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may represeut a plate of which the thickness varies very slowly 
near the centre^ and decreases from that point to the circomference. 
It3 action on points near its centre must be sensibly the same aa 
that of any other plate of a constant thickness, and of a very gprtal . 
extent With regard to such a plate, I must here remark, that in 
the extract of my first memoir, the action of a plate of great exteol 
baa been erroneously compared with that of a hollow sphera, of 
which the ray is supposed to increase without limit ; for the por-« 
tion of the spherical surface most remote from the attracted poiat 
is as much greater in extent as the actions of all its points are 
weaker, so that its total action is a finite quantity^ which is not to 
be neglected, as I had supposed. [Whe^er or no this correction was 
suggested by the doubt expressed in the translation inserted in 
these collections,'the ingenious author has not thought it necessary 
to inform us ; but the having been able to afford a usdul hint, to 
a mathematician like Mr. Poisson, is an occurrence too flattering to 
the translator's vanity t(» allow him to pass it by in silence.] 

In a similar manner we may assume that a spheroid greatly 
elongated approaches very near to the form of a needle or bar, of 
which the diameter decreases from the middle to the extremities, 
varying at first very slowly ; and its action on points near its mid- 
dle can differ but little from that of a bar, of which the diameter ie 
constant, and very small in proportion to its length. When, there* 
fore, we have experimentally observed the actions of a bar, or a 
plate, magnetized by the influence of the earth, on points very near 
the middle points of these bodies, we may compare our theory with 
observation in this new point of view. In order to facilitate this 
comparison, I have taken care to enunciate distinctly, in my memoir, 
the principal consequences of the calculation, which appear to be 
most deserving of experimental confirmation. 

The second paragraph of the memoir relates to a question which 
is carious with regard to the theory, but still more important in a 
practical point of view, and which has lately ^xcited nwch atten- 
tion in England. I allude to the means of destroying the deviations 
to which the compass is subject on board of a ship, and which are 
occasioned by the magnetic action of the guns, the anchors, and- 
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the otber masses of iron by which it is surrounded. All these 
bodies are magnetized by the influence of the earth ; in this state 
tfiey act on the compass, and cause it to deviate sometimes rery 
cofisiderably^ the deviations derived from this cause having 
amounted to 20^ on either side of the natural direction of the 
fteedie, and even to near 40^ in a voyage to high northern lati^ 
lades* They vary in the same place according to the situation of 
the vessel with regard to that direction ; they vary also when the 
direction of terrestrial magnetism varies, with the latitude \ so that 
it was desirable to End a method of destroying them applicable to 
all possible directions of the action of the earth, with regard to 
lines in certain fixed positions within the vessel. The method 
proposed by Mr. Barlow has been adopted in several voyages of 
considerable length ; and if it has not entirely annihilated the devi* 
ations of the needle, it has at least confined them within narrow 
limits ; and it has hitherto been judged sufficient for the occasions 
of navigation. It consists in placing near, the compass a plate of 
iron, which is also magnetized by the action of the earth. It is 
placed in such a manner that the needle shall assume and preservCi 
in all the directions of the ship, a direction parallel to that of ano- 
ther horizontal compass, placed on shore, at a sufficient distance 
from the vessel to be out of the reach of its magnetic fnflueoce. 
Mr. Barlow supposes that, by trials, it will always be possible to 
find a position for the plate which will give it this property ; and 
when it has been determined, he fixes the plate, and keeps it al- 
ways in the same situation. If the other masses of iron contained 
in the vessel do not undeigo considerable displacements, and if in 
reality the deviations have been annihilated in all directions at the 
point of departure, it is evident that tliey vrill continue to be neu- 
tralised throughout the voyage, notwithstanding the changes of the 
intensity and the direction of the terrestrial magnetism : and this is 
easily seen when we consider, on the one hand, that all the bodies, 
susceptible of being rendered magnetic, which form a part of the 
vessel, including Mr. Barlow's iron plate, being magnetized by the 
action of the earth, the intensities of their magnetic actions will in- 
crease or decrease in the same proportion as this force : and on the 
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other hand, that thii force, remainiDg^ parallel to itself in the whole 
extent of the vessel, the change of its absolute direction can pro« 
dnce no other effect than the change of the situation of the tesselt 
with regard to this same direction. It must, howerer, be remarked^ 
that we here suppose that the ship must be imagined to have been 
lubmitted, at the time that the adjustment is made, to a routory 
JBOtion, not only in a borixontal plane round a tertical axis, but 
also in a rertical plane round a horiKontal axis ; not that the i 
4pasa can ever be afterwards employed in such a situation, but i 
the inclination of the magnetic force may change without limit 
during the Toyage, so that the relatire change of direction is the 
same* [And it is nnnecessary to remark, that such a previous ex» 
periment as this was never contemplated by the inventor of the 
apparatus.] 

According to these oensiderations, the question, which is the 
subject of the last paragraph of the memoir, is reduced to the ia^ 
^uiry, whether it is possible to destroy identically, that is to say* 
fbr all possible directbns of terrestrial magnetism, the deviations 
of a horiiontal needle, derived from bodies magnetised by the iar 
fluence of the earth, by adding to them a piece of iron, which is to 
be magnetised by the same cause. This requires, first, that the 
magnetism should have the same degree of mobility in the piece of 
iron, and in each of the other bodies ; but we may admit that the 
coercive force may be very weak, so that the distribution of the 
magnetism may be always conformable to the actual direction of 
.the action of the earth ; a supposition which seems to be but little 
lemoved from the truth, with regard to the magnetic substances 
iriiich are found on board of ships. With respect to the form of the 
bodiea acting on the compass, I have supposed, in order to arrive at 
a complete solution of the proposed question, that all these bodies are 
spheres, either solid or hollow, of any given diameters and thicks 
nessee, sufficiently distant from each other to allow us to negkct 
their mutual actions, and disposed in any assignable manner 
around the magnetic needle. Of such a system of spherical bodies, 
Magnetized by the influence of the earth, I have determined the 
actiosi on a given point, in order to see if, by properly fixing the 
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magnitude and the situation of one of thenii one might not destroy 
the deviatory action of the whole system, with respect to a liori- * 
zontal compass placed at that point ; setting aside its reaction on 
the different bodies of the system. 

The formulae of my memoir show immediately that this action 
can never vanish for all the directions of the magnetizing force ; 
consequently the duration of the oscillations of the needle will al- 
ways be affected, even when there is no alteration in its direction. 
In order that the horizontal compass may be free from deviation, 
it is sufficient that the horizontal results of the action of the earth, 
and of the action of the system of magnetized bodies, should coin-' 
cade with each other for all directions of the terrestrial magnetism. 
Now we find that this coincidence is only possible when a certain 
quantity, depending on the magnitude of the given spheres, on their 
mutual differences, and on their distances from the compass, and from 
the horizontal plane which contains it, is either positive or evanes- 
cent, and when another quantity, depending on the same element^, 
vanishes ; and reciprocally, when these two conditions are fulfilled, 
we may produce the required coincidence, by adding a single 
sphere to the given system. Its magnitude, . and the place of its 
centre, may still remain undetermined ; but the direction of one or 
more right lines drawn through the centre of the compass, on which 
It must be placed, will be given ; and its distance from the needle 
will depend on the diameter assigned to the sphere, and will be 
proportional to it. This latitude of the solution of the problem 
depends on the identity of the action of a sphere on a given pointy 
while its centre moves on a line passing through the point, and at 
the same tone its diameter increases or diminishes in the same 
pmpbrtion » the distance from the point. If the given system of 
spheres consists of a single one only, iu centre, and that of the 
added sphere, must be situated in the horizontal plane which QOflf 
tains the needle, and the right lines drawn from the two centies, to 
ita middle point, must be at right angles to each other ; and it will 
be necessary that the lengths of the lines should* be proportional 
to the diameters of the spheres; in this case the compass will con«> 
itantly retain its natural direction, when the system of the two 
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Bpherei IS made to tarn round its point of suspension; ^rhicfai it 
would be easy to verify by experiment. 

The example here considered, show^hat it is not always possible 
to destroy in every direction the deviations of a magnetic needle, 
by adding a new body to the whole of those which have occasioned 
that deviation. Although We cannot assign, for bodies of all pos- 
sible forms, such conditions as have been laid down for spherical 
bodies, we may at least determine, for all cases, the number of 
these conditions. When a system of bodies, magnetized by the 
action of the earth, and mutually influencing each other, affects the 
needle of a compass, it is necessary, in order that the horizontal 
direction of the needle may be constantly annihilated, that the sys- 
tem should correspond with equations belonging to the form and 
disposition of these bodies, which, in the most general extent of 
the problem, will be five in number. If among these bodies there is 
a sphere of given diameter, but indeterminate in its position, we 
may dispose of the three co-ordinates of its centre in such a manner, 
as to satisfy these five equations, and thus reduce them to two 
equations of condition; and, besides, there will be other cotiditions 
which must be fulfilled, in order that the values of the unknown 
quantities may be real. If the moveable body, instead of being a 
sphere, is, for example, a circular plate, of a given diameter and 
thickness, we may dispose of the three co-ordinates of its centre, 
and of the two angles which serve to determine its direction ; we 
shall thus have as many indeterminate quantities as there are equa- 
tions to be satisfied, and there will only remain the conditions 
necessary for the reality of the values of these five unknown quan- 
tities. The use which has been made of this method, on board of 
ships, having greatly diminished the deviations of the compass, it 
mast be inferred that, in the ordinary disposition of the masses of 
iron which are present, the conditions relative to this system of 
bodies are nearly fulfilled ; but we can never be certain that dther 
cases will not (wise, in which the addition of a single body, of de- 
terminate form and dimensions, would not be sufficient to destroy 
the deviations of the needle, or even to reduce them to moderate 
limitSf especially if the dip should change very considerably in the 
course of the voyage. 

Vol. XIX. K 
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Mr. Barlow hat alto propoted to eaiploy his inttrament fai a 
manner which may be called the reverse of that which hat been 
here described. Before the ship tails, he finds, by trial, a potitioii 
of the plate fixed near the oompatt, tuch that, im aH direetioat of 
the thip^ It produces the tame deviation with that 0/ the ship ittelf, 
and m the sMse direotion. Hence he infers, that if the den«ti#nt 
are not very great, the anited actiont of the iron and of the pkCe 
will oceation devtattoos aboat twice at great at thote which elAer 
oante would produce alone. So that when the true rariation it 
required in the course of the voyage, the observation being made 
twice in succession, once with and once without the plate, the dif- 
ference of the two directions gives a measure of the efeet ; and 
we obtain the true natural variation, by adding this difference t# 
the variation first obeerved, when the employment of the plate has 
diminished it, and by subtracting the difference, when the plate hat 
increased ttie variation. 

In order to form an estimate of the degree of generality of thit 
mode of correction, I have inquired whether we could produce 
with a sbgle sphere, for every direction of the earth's magnetism, 
the same deviations in a horitontal needle as are due to a system 
of spheres given in magnitude and in position, and magnetized, at 
well at the required sphere, by the influence of the earth. The 
investigation shows that this is only possible when the bodies fulfil, 
as in the former ease of the destruction of their effect, two separate 
conditions ; a certain quantity depending on the magnitudes and 
the dispositions of the given spheres must become evanescent, and 
another quantity which, in the former case, was to be positive of 
evanescent, must now be evanescent or negative. This mediod, 
therefore* is not more extensively applicable than the former ; its 
application it less simple ; and it becomes impracticable when the 
deviationt are extremely great, though this is precisely the case in 
which the remedy is most wanted. 

Bui when all the given spheres have their centres in the same 
horizontal plane which contains the compass, it is always possible 
to destroy their effect, or to imitate it by means of a single sphere 
placed in a proper situation. Its centre must be in the same plane 
with the rest, and we may find the directions of two right linet 
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meeting at right angles in the middle of the needle, on one (rf which 
the sphere must be j^aced, in order to destroy the effect of the 
other, and on the other, in order to imitate it ; its distance from the 
compass depending, m both cases, on the magnitode which we may 
choose to assign to it. 

I sfadl coBchide this extract with the fomnks rdaliag to the 
action of a sphere magnetized by the hiflnence of the earth, from 
which we may deduce, by very simple calculations, the results con- 
tuned in the sscottd paragraph of my rnesMur, which have akeady 
been ezpiahied. 

Let a be the radius of the sphere; r the distance of its centre 
from the giv«n point on which it acts ; «, y, and s, the three co* 
Ofdkuitos of that centre, referred to three erthegeaal sates, passinif 
through the given point ; «, ft and y, the results of the action of 
ibe sphere reduced to those axes ; and X, Y, and 2, those of the 
action of the earth expressed hi die same manner; we shaU then 
have: 



F = 

Z ss 






'^ "" T*" "" r« "" r« / 



The quantity represented by i being a fraction depending on the 
nature of the sphere, and apparently differing little in general from 
tmity. When the sphere is hoUow, we most sabstitute for diis 
quantity, (f ^ "" b^)(l + k)k ^ ^j^. j^ » is the interior seraidiiH 

met^ of the shell ; this fector also differing very little Irom nnity^ 
except when the thickness^ a -- &, is extremely small in comparison 
with a. 

Ifi order to compute the deviatioB of a needle by these formulae, 
we nrast consider its middle point as the beginning of the co-ordi- 
nates, and neglecting its length in comparison with r, the values of 
the lerees X^ Y, and Z, with regard to the two poles, may be con- 
sidered as equal, and having contrary signs. 

K2 
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aet. XIV.— miscellaneous intelligence. 

I. Mechanical Science. 

1. Improvements in Microscopes. — Dr. Goring has caused Mr. 
W. TuUeV) of Islington, to execute a triple acromatic l^ns of .33? 
inches sidereal focus, and .2 inches aperture, and another of .only 
.2 inches focus, and .11 inches aperture. Used as single lenses, 
these constitute the utmost perfection to which magnifyuag glasses 
can he hrought hy artificial comhination, hut their power is toolQW 
to he extensively efficient. Applied, however, as object glas^s, 
to a compound microscope with various apertures, and eye glasses, 
according to the nature of the body under examination, they render 
the instrument equal to single lenses of the same ampl^ying power ip 
its capacity of shewing the most difficult test objects, — a degree of 
superiority which no compound instruments in which a magnified 
image of an object is viewed, instead of the object itself, have 
ever yet attained * ; and in consequence of which the luxurious 
accommodation of their large field of view, and the facilities they 
afford for illuminating opaque objects, have hitherto been justly 
rejected by the most distinguished naturalists in favour of the 
simple single lens. In justice to the celebrated Mr. Trough ton, 
to whom science is so profoundly indebted on so many accounts, 
it is proper to observe, that he was the person at whose suggestion 
achromatic lenses were first made by Mr. Tulley, and which were 
intended to be applied as the object glasses of the microscopes of 
the Greenwich circle. The lenses in. question were a little more 
than one inch focus, and a quarter of an inch aperture, but were 
rejected by Mr. Troughton, as no better than common ones, , at 
least for the purpose they were intended for, and with the greatest 

* Mr. Hencbel, in a moit original and masterly paper in the 7Vqnaarti»wf 
cf the Royal Society for 1 83 1 » part 2, has ascertained the true theoretical curves 
for giving the smallest quantity of central spherical aberration in a magnifying 
glass composed of two lenses. Dr. Goring instigated Mr. Cornelius Varley to 
make that combination represented at fig. 5, in the plate attached to the paper 
alluded ia^ on such a scale as to give a focus of 6n\y ]-6ch of an inch, with 
1-1 5th inch of aperture. This forms the best object-glass for a compound 
microscope which can be made, (excepting the achromatus,) to which it ap- 
proximates very much in point of distinctness ; it however confuses the out- 
line of delicate and minute transparent objects with a fringe of colour which 
is very prejudicial to vision. As a single microscope it performs admiiably, 
and may probably be executed on a much smaller scale than )-6th inch focus, 
so as to give a very useful power $ as it \9, it shews the texture of mother-o& 
peari, and the fine lines or flutings on the feathers of moths and butter- 
flieSf and other test objects which require a power three or four times higher 
to be rend^ed visible in the common compound microscopes oF commeice. 
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propriety ; for though the chromatic aberration in them was in a 
great measure subdued, the spherical aberration was unaltered ; 
their distineMess, therefore, was no greater than that of a com- 
mon lens of the same angle of aperture. An immense dif&culty 
remained to be overcome, viz., the distinction of the aberration of 
figure, together with that arising from dispersion, which has now 
been effected. It is but a small point gained to render these lenses 
free from colour, for they may, notwithstanding, be no better, or 
even a great deal worse, with regard to distinctness, than common 
ones, as is the case also with the chromatic object glasses of 
telescopes. 

Mr. J. Ciithbert has also (under the direction of Dr. Goring) coi^ 
structed a reflecting microscope, on the principle of that invented 
by professor Amici, of Modena, which, in its original condition and 
Smensions, viz., with an objective metal of ^ inches sidereal focus^ 
i^ good for nothing, notwithstanding the pompous eulogiums which 
have been bestowed on it ; being unable to shew any but the moist 
common and easy objects, as can be demonstrated by a very excel- 
lent one of the kind previously made by Mr. Cuthbert, in which the 
objective metal has a truly elliptical figure, ^c* . Dr. Goring was of 
opinion that the principle of the instrument was good, but that the 
failure in the performance arose from the object metal of 2^^ incites 
focus, with a tube 12 inches long, forming an image which was 
only about three times larger than the object, so that all the rest 
of the requisite power had to be obtained by very deep eye-glasses : 
he accordingly planned both the optical and mechanical arrange- 
ments for another instrument, which has an objective metal of 
only .6 inches sidereal focus, and .3 aperture, with a tube 5 
inches long. This being executed by Mr. Cuthbert, was found to 
perform extremely well, and to exhibit any objects which could be 
seen with the single microscope, to which it seemed equal, power 
for power. 

Dr. Goring has also caused a diamond lens of -^th inch focus, to 
be executed by Mr. Andrew Pritchard, of 51, Upper Thornhaugh 
Street, (assistant to Mr. Cornelius Varley, under whose auspices 
it was worked.) A diamond is well known to be the most refrac- 
tory body in nature, at least it is the most difficult which cou1d.be 
selected to receive a spherical figure ; yet it is possible to form a 
lens of it, as the event has shewn, and (if we neglect the obstacles 
which present themselves in working it) seems precisely the sub- 
stance which is most adapted to form a small microscopic magnifier, 
for its refractive power is nearly double that of glass, while its dis- 
pennve power is no greater than that of water ; its extreme hardness 
also ultimately causes it to receive the most exquisite figure and po« 



* Mr. Dpllaad^ it U laid, has also executed one with the same results. 
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lish. Thm a dianond lens will always au^^nify v«iy neaidf twioa 
as nmch as a glass one ground in the same tool, while its sj^erical 
and diromatic aberrations are no greater with a given aperture. 
The lens in question is plano-convex, and was ground in a XofA 
which would have made a glass one of ^h inch focus, to which 
!t is precisely similar in size and outward figure : it carries the same 
aperture also equally well, (only with the peculiarity of magnify- 
ing twice as much, being very nearly ^th inch focus.) Afoat 
vnfcMtunately, several flaws have appeared in the stone, which is, 
moreover, at present imperfectly polished ; it is nevertheless capa- 
ble of acting very well, and shews the most difficult objects botk 
as a single magnifier, and as the objective glass of a compound 
instrument; it has been used with as much as -^ik inch of 
aperture, and eidiibited to many individuals who are perfect judgee 
of these things. Mr. Cornelius Varley (who is exceeded hj no 
man in his skill in worictng small loises) proposes to make a lens 
of diamond in the same tool which would form a glass one of ^th, 
inch focus, (being the nnaUest lens which can well be made,) which 
will, of course, have a focus of about -ff^th of an inch. Farther par- 
ticulars concerning ^ microscopes mentioned in this notice, may 
be had by application to the artists who have been here designated, 
and a full and particular account of each will be given in a work 
on the microscope, which is preparing for the press. 

8. CapiUary Attractum^-^M. Gilleron says, ^ If a capillary tube 
be ifitroduoed into mercury, the metal will remain in the tube below 
the exterior surface. If then the tube be carefolly raised, without 
taking it out of the mercury, the surface of the mercury in the 
tube may be raised to the level of that without. Operatii^ very 
carefully, it may even be raised still higher ; its sur&ee will then 
become concave, the nature of the curve apparently ^preaching 
that of the catenarian curve, which I believe also to be that of 
liquids which in capillary tubes are raised above the level of the 
external surface. If then the tube be depressed a little, the convex 
eurfioe may be again given to the mercury in the tube, without its 
level beii^ depressed below that of the external portion* It ap<- 
«ears to me, therefore, that the surface of liquids in captUary tubes 
is an accessory circumstance, and has no direct influence on the 
elevation or depression of ^e liquid."«^BK6. Univ. xxvii. £09. 

8. JEmbosting on Wood, — ^A new and ingenious method of emboss* 
ing on wood has been invented by Kr. J. Btraker. It may be used 
either by itself, or in aid of carving, and depends oa the foct that if 
a depression be made by a blunt instrument on the 8urfiM)e of wood, 
such depressed part will again rise to its original level by subse- 
quent immersion in water. 

The wood to be ornamented, having first been worked to its pro- 
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fOMd tbapNO^kiia a state to receive Uiedr»¥iiig of the pat^ this 
beii^ put in, a blunt steel tool, or burmsher, or die, is to be ap« 
plied soccessirely to all those parts of the pattern intended to be 
in relief, and at the same time is to be driven very cautioosly, 
without breaking the grain of the wood, till the depth of the de- 
pression is equal to the subseqnent prominence of the figures. The 
ground is then to be reduced by planing or filing to &e level of 
the depressed part ; after which the piece of wood being placed in 
water either hot or cold, the parts previously depressed will rise 
to their former height, and will thus form an embossed pattern, 
which may be finished by the usual operati<m of carving.— rm»s* 
Soc, Arts, x]ii. 52. 

4. Dmwing of Iran WireJiicilitated.-^A manufacturer of iron and 
steel wire observed that the wire which had been pickled (a pro* 
cess requisite in the course of the drawing) in an acid liquor, the 
temperature of which had been raised by the immersion of some hot 
ingots of brass, passed through the holes in the drawing plates wil^ 
remarkable facility, in consequence of the jn'ecipitation of a portioa 
of the copper in the liquor upon its sur&ce ; it required to be an* 
sealed much less frequently than before, the cofiper apparently 
preventing the action of the plate so as to gall or fret the wire. 
In consequence of this fact, the same person has constantly availed 
himself since of the use of a weak solution of copper in iron ant 
8(eel wire-drawing. The thin coat of copper is entirely removed 
in the last annealmg process.-— TiseA. Rep. vii. 161. 

5. Hawktm^mode of preparing Emery, -^Mr, Hawkins finding Ihat 
the emery sold in the ^ops was totaUy inefficient for the purpose 
he had in view, namely, grinding two fiat surfaces of hard cast steel 
accurately, thought of applying a process he had seen for washing 
over diamond dusty to emery ; uid to be certain that his emery was 
of good quality, he purchased of an emery-maker a quantity of those 
•mall lumps, or grains, which had longest withstood the action oi 
the cast-iron runners and bed, and thus ensured iihe harchiess of 
the emery ; these pieces were reduced to powder in a cast-iron mor* 
iar, and then separated into difFerei^ portions by sieves. 

He then washed over the finest emery thus obtained, usii^ oil 
instead of water* as in the usual process, the former holding it in 
sospsnsion for a much longer time ; and in this way obtained a 
series of emery which had floated one, five, ten, fifteen, twenty, 
forty, and eighty minutes, amongst which he found every variety 
necessary for his purpose ; and keeping them in boxes, which were 
numbered according to the minutes they had floated, he could at 
any time prepare more of any one kind. In this way Mr. Haw* 
kins readily attained his object, and ultimately by selecting those 
grains of emery which resisted loi^e^ the action of l^e pesUe and 
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mortax^ be ol)^inued same so hard, as to be capable o£ CDjMiog-iii 
ruby> when employed instead of diamond-dust. , , ^ 

Mr. Gill by grinding Greek emery-stone between two flat and, 
bard steel surfaces, and washing off the lighter portions in oilf 
&und that those which subsided in half a minute, when examine^, 
by a microscope, had entirely resisted the friction, and were perr. 
fectly crystallized sapphires.— TecA. Rep. vii 45. 

6. Power qf Building Materials to resist Frost — In the xvii. vo^ 
lume of this Journal, p. 1 48, we gave an acooimt of a process de^^ 
by M. Brard, for the estimation of the power possessed by building 
materials, of resisting the disintegrating action of frost am 
weather. He imitated this action by the spontaneous crystal- 
lization of a solution of Glauber's salt, the crystals producing the 
eame effect upon the particles of the stones submitted to trial as 
the formation of ice would have done by the exposure of the same 
stone to cold after being moistened. The importance of M. 
Brard's process, and its great utility to architects, has been proved 
in France by III^. Vicat, Billoudel, Conrad, and de Thury, who 
in consequence consider the means as known, by which the power 
of any building-stone or material to resist the disintegrating action 
of fropt or weather, may be ascertained in a few days. 

Xn addition to the directions formerly given, the foUowii^r 
have been added in the instructions drawn up by the Frettcji 
j>hilosophers. The stone having been selected, the cubes cii^t, 
and^the solution of sulphate of soda (saturated at common tem- 
perature) made, the solution is to be boiled, and whilst boiling 
freely, the specimens are to be introduced. The stones are to be 
boiled for half an hour and not longer : M. Vicat havii^ shewn 
tnat afterwards the effect surpasses that of frost. The specimens 
are then to be witlidrawn one after the other, and suspended by 
threads* so that they do not touch each other, or any thing but the 
thread ; a vessel containing some of the clean solution in which 
ihey have, been boiled is to be placed beneath each, after which 
the vessel and its accompanying specimen are not to be 
separated. 

If the weather be not too moist or too cold, the specimens will be 
found covered in 24 hours with small white saline needles. They 
Are then to be plunged, each into the particular portion of solu- 
tion beneath it, when the needles fall off, and are again to be siw- 
pended in the air. A repetition of this process is to take place 
each time the needles are well formed. If the stone under trial is 
capable of resisting the action of frost, tlie salt will ranoye 
nothing from it» and neither grains, nor scales, nor fragments, will 
be found at the bottom of the solution beneath. On th^ con- 
trary, with a stone which gives way to the weather, it will be seen 
tbftt even on the first day ^ the salt will remove particles , from , it, 
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f!he ^IM will lose its iangles and edges, and uHimately tUere will 
be found at the bottom of the vessel all that has been detached 
dttHn^ the trial. The trial should be concluded at the end of the 
fifth day after the salt has first appeared in crystals. The for- 
ihation of crystals may be facilitated by moistening the stone as 
tfdon as they have appeared on any one point ; this may be re- 
peated five or six times a-day. 

Great care should be taken that the saturation of the water by 
fh'e salt be effected at common temperatures. The experiments of 
M. Yicat and others have demonstrated, that stone, which resists 
jperfectly tbe action of frost or of cold solution of sulphate of soda, 
gives way entirely when exposed to the action of a saturated hot 
solution : the same is the case frequently also, if the trial be con- 
tinued beyond the fifth day. Mortars and bricks which had with- 
stood ten winters gave way to saturated hot solutions ; and M. 
doThury found that lias and other stones which had resisted the 
father for ages, were disintegrated by the same excessive kind 
bf trial : from which it may be concluded, that stones which can 
resist these trials would scarcely undergo any change by expo- 
sure to weather for any length of time. 

• If it be required to estimate comparatively the power possessed 
by two or more kinds of stone to resist the action of n*ost ; the 
portion of matter separated from them, and lying in the solution 
beneath, is to be collected, washed, dried, and weighed ; and the 
weight indicates the proportion in which the samples tried would 
suffer by exposure to weather and frost.— ilnti. des Minesy 
ix. 741. 

7. Ecofiomicai Method of warming Manufactories^ &c.— Mr. 
B^wley, of Montraith, Ireland, has contrived a method of warming 
'his cotton-mill by the waste heat of a lime-kiln, apparently in a 
T^ry effectual manner. The kiln is closed in at the top by a 
covet of cast-iron, frt>m the middle of which a cast-iron flue 
proceeds, canying off the carbonic acid, smoke, ^. This is sur- 
rounded by a larger pipe intended for the conveyance of air, 
which commencing at a brick enclosure surrounding the top of 
iiie kiln, continues to the upper part of the building, and has 
openings from it into the rooms of the mill, for the passage out- 
wards of the air that has been heated during its ascent through it. 
Ait(^ether, therefore, it resembles in principle Perkins' stove. 
TTie particular advantages mentioned by Mr. Bewley are, that a 
very cheap kind of friel may here be used, scarcely fitted indeed 
for any other purpose, namely, cuhn, cinders, «5^., and that the 
Hme produced will in almost all situations pay the expenses, and 
in many afford a profit. The heat also is a very steady one, and 
is continued during the night as well as the day, by which changes 
of temper^tune, sometimes injurious, are avoided. The woifk- 
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Ipeople abo ane more wiUii^ to come to work^ faaviag warm workr 
Ae^ to come to. The method has the merit of being » veij 
safe one. 

The cottonnmll warmed contaiDfl five roomst the four ujppor 
of which are 8ttp|)lied with warm air by the means described. 
The roomfl are fifty feet long by twenty broad : the general temr 
peratnre is said to be about 80^ Fah. The kiln is called a small 
one, being eleven feet deep, «even feet greatest diameter. It is 
fed with limestone and fuel hy a door in its oover, and is drawn 
twice in 24 hours. If a very steady heat be required^ it is so- 
commended to be drawn three or four times in 84 hours* 

Where lime may not be wanted, the burning of bricks or tilea, 
or even clay for manure, is suggested, as admitting of the same 
arrangement.-— 7VY»n«. Soc, ArtSf xlii. 184. 

8* Method of consuming the Smoke of Steam'^boiler Furnaces, ice , 
hf Mr* Chapman. — Mr. Chapman's process consists in the intro- 
duction of air into the furnace beyond the fire ; but he uses 
peculiar means of heating this air be&re it is introducedt and this 
renders the combustion of the smoke more ready uxid perfect; 
He says, ** To heat the air before its admission into the ^mace. 
This I do by casting the grate-bars hollow from end to end^ 
so that they form a series of parallel tubes, which open into two 
bopcest one placed in front, and the other behind the grate. In 
the front box, directly underneath the fire-door, I make a register 
to open and i^ut, to any extent, at pleasure. The other «ad I 
connect with the brick-work directly under the fire-bridge, which 
fire-bridge I make double^ with a small interval between, say one 
mch ; the interval to go across the furnace from side to 5}de, 
sad rather to incline forward, or toward the fire-door, so as to 
meet and reverberate the smoke on to tlie ignited ^1 in tbe 
grate, which causes it to infiame and become a sheet of bright fire 
under the bottom of the boiler." Consequently when the register 
is open, air passes along the bars of ^e grate, becomes heated in 
its passage, and is then thrown on to the hot Mnoke, causing ito 
inflammation and combustion. 

Mr. Chapman found that though his plan answered perfectlf 
when the fire-docM* was closed, yet it was inefficient when tibe 
door was opened for the introduction of coals, so much cold air 
passing in as to prevent the doe effect of the arrangements Tp 
obviate this, be £ed his fire with fuel in a different manner. ^ I 
adopted a cast-iron hof^r above the fire-door, with a type at the 
bottom that has two pivots on one side, and opens at the other ; 
one pivot goes through the end of the hoj^er, and has a counter* 
lever to keep the type shut, when a sufHci^it quantity of coal 
for a chatge is on it. The top of the hopper is covered with a lid, 
which I shut down during the time of firmg ; then, hy lifti^ tlia 
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tsrer wAMi opens the type tmide, Aa coak tHde dMm on §» i1m9 
Jbre end of the grate ban, which » only the work mi a monseat. 
It is evident that no quantity of c<^ air can thus gat into the 
Ibraace; in fitct, it ia not poaeible for any peivon that does 
not see the operation of firing, to know when fresh fuel m added 
by looking at the top of the diinmey. The amoke ^lat iaauea h 
never more than a light grey, just perceptible, hot in a genesal 
way is not seen at all. 

The coals last admitted are allowed to lie until partially coked, 
and jast before a fresh supply is admitted, are pushed farther 
along the grate by a tool for the purpose, which nenains oob^ 
atantly in Ihe furnace : it is merely a plate of irott, abo«t four 
inches broad, and as long as die grate is wide : it has a handle 
long' enough to be used with both hands, which comes through a 
hole in the bottom of the door : when not in use it is draini^ close 

Xto the door. There is also another hole abont one fndi in 
meter in the fire-door to look through ; a circular piece of iron 
hangs before it by a loose ri^et. 

The certificates of persons who have witnessed the effect of 
this application speak to its entire success. Those who, preTious 
to tile erection of the engine, apprehended a raiisanoe, have been 
agreeably disappointed, smoke being seldom seen. On the ap» 
plication of fresh fuel, the smoke assumed the appearance of a 
light-grey vapour, which in a few seconds became almost in* 
visible. On opemng the fire-door in the usual way, dense black 
doads of smoke rolled oat of the chimney, but they ceased om 
ck>sii^ the door again. An unlooked-for advantage also is, that 
Ibe grate-bars appear to last longer when thus oonstructed.*— 
T^am. 8oc, Arts, xlii. S2. 

#. (3fra|)^'ca/lraeeit(mo/an^n^tf.-^TheloUowi 
lor such It is, is SQpposed to he new, and may prove useful to 
artliosre and others who have occasion to trisect any angkw 
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Having a plate of sheet metal, or other convenient m8l;eria]|„let 
A C B be an equilateral triangle ; divide one of its sides, AiB, 
into two equal parts, as at D, through which draw the line C fc^ 
until it meets, as at E, another line A E, which latter makes 
an angle of 70° with A B ; consequently, the angle E will be 2Q^ 
The periphery of the rectilineal figure, F AB C D, will repre- 
sent ^e instrument in question. 

To illustrate its application, suppose F G H the angle to be 
trisected ; raise on one of its sides a perpendicular, as K H* 
equal to AD or B D, and through the point K draw I K, par* 
rallel to G H ; then place the instrument between this line i K, 
and the other leg F G of the angle given, so that the line A B 
touches these two lines at its extremities, whilst the lihe DB 
passes by the apex G of the same angle : when in this positicnt, 
the angle A G D will be equal to one-third of the given angle 
F G H ; for it is evident, that if from B the perpendicular B L 
be drawn to the line G H, and that the points B andG be joined by 
the line B G, that the rectangular triangles, L G B, D G B, 
A G D, will be equal, the sides, AD, D B, and B L being 
equal, and consequently, the opposite angles at G will also be eqaai. 

The reason why the angle C is made equal to 60°, and the angle 
E to fiO°, is as follows : — If the angle given was less than 6Q^^ 
and consequently, its third smaller than the angle £, the perpen- 
dicular D E would, when employed as above, be too shott 
to extend to G, and the operation, in this case, would be a Httle 
more complicated : instead of searching for the third of the angle 
given, the operation is to be commenced by finding the third of 
its supplement, which, once obtained, need only be subtracted 
ftom an angle of 60° to give the third of the angle required ; 
now by making one of the angles of the instrument itself 60°, 
this gpraphical subtraction is very much facilitated, and the opera- 
tion rendered so simple as to require no application. The line 
m n indicates a small triangle, m A n, which it is convenient > to 
remove from the instrument, that the point A may have an acute 
angle instead of the obtuse angle C A E. — Bib. Univ. xxvii. 169. 

10. Secret Writing. — Mr. AUsop describes, in a letter to the 
Editor of the Technical Repository, a mode of secret writing 
which he has long used for making private notes and memoran- 
dums. It is simply to substitute the preceding or succeeding 
letter for the one used ; thus, for the letter a substitute 6, for &, c, 
and so on. The following is a specimen: — 

" Sir, Among the numberless inventions adopted for Secret 
" Sir, Bnpoh uif ovncfsmftt jowfoujpot bepqufe gps Tfdsfu 

Always addressing and concluding the letter in the usual manner, 
to prevent a discovery, or giving a key to the cipher. — Tech. Rep. 
vii. 174. -t - f 
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, ,11; T^k sindldr to China Ink. — ^M. Fontenelle says, tliat an ink, 
^(}ual in colour and goodness to China or Indian ink, may be 
made by dissolving six parts of isinglass in twelve of water, one 
part of Spanish liquorice in two of water, mixing the solutions 
whilst warm, and incorporating with them one pArt of the best 
ivory-black, using a spatula, and adding but small portions at 
once. When the mixture is complete, it is to be heated in a 
T^ter bath, until so much water is evaporated as to leave a paste 
\i4iich may be moulded into any required form, and then the 
drying completed. 

^ ^2. English Opium. — Messrs. Cowley and 

grow poppies for opium*, and the followinj 

wh^t success this branch of agriculture is 

tn the year 1 828, they collected as much 

trona poppies growing on twelve acres, one i 

fkf land. Its character was such in the n: 

two shillings per pound above the best foreign opium, ^nd ^h^y 

believe, that nothing but the carelessness of cultivators is likely t9 

brimg it into disrepute. One of the most positive directions 

given to those employed in collecting it, is to avoid the fall 

of petals, stamina, 8^c. into the receivers, and to take car^^ if 

an implement falls to the ground, that it be properly cleaned ixqm 

grit, §t:., a small quantity of which would seriously ipjur^ tli^ 

quality. 

The expenses attendant upon the cultivation of the twelve 
.a^ceSy one rod, and thirteen poles of white poppies, and the ex- 
traction of the opium, seed, and extract, amounted to 274/. 1^. od,, 
of which above: 108/; was paid to the labourers who collected the 
o|dun(i.^ The produce was as follows : — 



Opium, 196 lbs., at 1/. \0s. 6d. per lb. 
Seed, 25cwt. 1 qr. 22 lbs., at I2s, per cwt. 
Ditto unsold, about 5 cwt., worth . . 

Extract, 881 lbs., at Is. 6d 

Turnips, 10 acres, at 2/. 10^. per acre . 



TUere is one remark respecting the soil brought into this kind 
of cultivation, so important, that we quote it at length.* " A 
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* Quarterly Journal of Science, xv. 199. 
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porous snbsoil appears to us as a circumstance of the tet*4tite 
importance, for where it consists of clay, our crops have inirari* 
abfy been inferior to those which have grown on such parta as 
were situated upon the sand, although assisted with more manure ; 
and this too, tdien, owing to frost, no injury could be attribtrt* 
able to the treading of the sheep, when feeding off the turnips. 
So strong, indeed, is our conviction of the ill effects of an imper^ 
vious subsoil, that we have no hesitation in saying, that however 
good the soil, or however dry it may appear, if it be situated 
immediately above clay, no profit can be extracted from it by the 
growth of poppies, so frequent will be the partial (or total) failure 
of the crop,"— JniiM. Soc. AriSj xlii. 9. 

IS. Letter to the Editor of the Quarterly Journal of Science^ 
Literature, and the Arts, concerning Mr. Job Rider's rotatory 
Steam^Engine. By Andrew Ure, M.D., F.R.S., ^. 

Dear SiR,^In your 16th volume, there are two letters deserip* 
tive of the structure and performance of the above engine. The 
first letter is signed Job Rider, the second William Boyd. These 
letters were transmitted to me from Belfast, in order that I might 
send you an account of the engine, for insertion in your Journal* 
I accordingly forwarded the letters, after makii^ two or ^ee 
merely verbal corrections, which certainly did not, m the slightest 
degree, alter the sense. For the truth of this assertion, you yourself 
can vouch, in regard to Mr. Boyd's letter, since it was nom his own 
holograph, that pages 269 and S70 of the above volume of the 
Journal were prmted*. 

It now appears that Mr. Boyd did not intend tiiat his letter 
should be published ; but as he gave me no hint whatever to thb 
effect, I did not feel myself justified, as a mere organ of trans- 
mission, in withholding that letter which alone furnished an ac- 
count of the performance of the engine. Towards the conclusion 
of this letter, there is an observation which has given offence to 
Messrs. Gird wood and Co., eminent engineers in this city. The 
engine which this company made on Mr. Rider's plan fer the 
Highland Lad steam-packet, was some time a^o taken out of the 
boat, ^n which it gave no satisfaction,) and has been since 
mounted in their manufactory. Here I have seen it in action. It 
was working the powerful blast bellows of their foundry, turning 
a loam-mill, and impelling the turning lathes, as well as the bor- 
ing-machinery of two extensive floors of their workshop. I have 
therefore little doubt, both from this evidence, and the well-esta- 
blished reputation of Messrs. Girdwood and Co., that the rotatory 

• The types were set up from Mr. Boyd's original letter, on which no alter* 
ation had been made in the least affeetiag the seatew— *So. 
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eBgiiie owed its failure in the steam-boat, not to bad workmanship 
on the part of the Glasgow engineers. 

I am, dear Sir, 

Yonrs very truly, 
CUmsgtm^ March Ut, 1825. Aroaiw Urb. 



14« On FcmraUmneneSy or Conductors of Ld^itmna.-^^A rerj in<« 
teresting report on the subject of Paraionnerresj has been presented 
to tbe Royal Academy of Sciences by M. Oay-Lussac, in the name 
of a commission appointed specifically for the purpose, and an ac- 
count of which has since been published in the Annates de Chimes 
and more recently a translation has appeared in the Annals of Phi" 
losophy^ for December, 1S24. The paper is divided into two parts ; 
one theoretical^ and the other practical^ and the information con- 
tained in it may be r^arded as the most perfect we possess on the 
subject. 

The theoretical part is introduced with some general obser- 
vations on electric matter, and of conductors ; that its velocity is 
at tbe rate of about 1 950 feet per second ; that it penetrates bo- 
dies, and traverses their substance, with unequal degrees of velo- 
city ; that the resbtance of a conductor increases with its length, 
and may exceed that which would be offered by a worse otit 
shorter conductor ; and that conductors of small diameter conduct 
worse than those of larger. The electric matter also tends always 
to spread itself over conductors, and to assume a state of equi- 
libmtm in them, and becomes divided among them in proportion 
to their form, and principally to their extent of surface ; and that 
hence a body that is charged with the fluid being in communi- 
cation with the immense surface of the earth, will retain no sen- 
sible portion of it. 

Oay-Lussac defines a paratonnerre to be a conductor which the 
electric matter prefers to the surrounding bodies, in order to 
reach the ground, and expand itself through it ; and commonly 
consists of a bar of iron elevated on the buildings it is intended 
to protect, and descends without any divisions or breaks in its length, 
into water or moist ground. When a paratonnerre has any breaks 
in it, or is not in perfect communication with a moist soil, the 
%htnnig having struck it, flies from it to some neighbouring body, 
or divides itself between the two, in order to pass more rapidly 
into the earth. 

The most advantageous form that can be given to the extremi^ 
of a paratonnerre is that of a very sharp cone, and the higher it 
is elevated in the air^ other circumstances being equal, the mare its 
ejjlcacy mil be increased^ as is proved by the experiments of M.M. 
de Romas and Charles. 
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It has not been accurately ascertained how far the spbmi fit, 
action of a paratonnerre extends, but in several instanceSi Uie moc9 
remote parts of large buildings on which they have been erectfd, 
have been struck by lightning at the distance of three or fom* 
times the length of the conductor from the rod. Accordii^», 
however, to the opinion of Charles, a paratonnerre vnll effedmUjf 
protect from liahtning a circular space, whose radius is twice that ^ 
the height of me conductor. By increasing, therefore, the altitude 
of a conductor, the space also which it vnH protect is augmented 
in proportion. 

A current of electric matter, whether luminous or not, is always 
accompanied by heat, the intensity of which depends on the ve* 
locity of the current. This heat is sufficient to make a metallic 
wire red hot, or to fiise or* disperse it, if sufficiently thin; and 
hence we may perceive the absurdity of some attempts which have 
been lately made, to protect ships, by thin slips of cojqper nailed 
to their masts. The heat of the electric fluid scarcely raises the 
temperature of a bar of metal, on account of its large mass; and 
no instance has yet occurred of an iron bar, of rather more than 
half an inch square, or of a cylinder of the same diameter, having 
been fused, or even heated red hot by lightning. A rod of this 
size would, therefore, be sufficient for a paratonnerre ; but as its 
stem should rise from 15 to SO feet above the building, it would 
not be of sufficient strength at the base to resist the action of the 
wind, unless it were made much thicker at that part. An iron 
bar, about three-quarters of an inch, is sufficient for the conductor 
of the paratonnerre. 

According to Gay-Lussac, a paratonnerre consists of two parts, 
the stem which projects into the air above the roof, and the con^ 
ductor^ which descends from the foot of the stem to the ground* 
The stem he proposes to be a square bar of iron, tapering from 
its base to the summit, in form of a pyramid, and for a height of 
from 80 to 80 feet, which is the mean length of the stems placed 
on large buildings ; the base should be about 2^ inches square. , 
Iron being very liable to rust by action of air and moisture, the 
point of the stem would soon become blunt ; and therefore, to pre- 
vent it, a portion of the top, about SO inches in length, should be . 
composed of a conical stem of brass or copper, gilt at its extre- 
mity, or terminated by a small platina needle, two inches long. 
Instead of the platina needle, one of standard silver may be sub- 
stituted, composed of nine parts of silver, and one of copper. The . 
platina needle should be soldered with a silver solder to the copper 
stem ; and to prevent its separating from it, which might some- 
times happen, notwithstanding the solder, it should be secured by 
a small collar of copper. The copper stem is united to the iron 
one, by means of a gudgeon, which screws into each ; the gudgeon 
is first fixed in the copper stem by two steady pins at right angles 
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WHeaeh other, aild is then Screwed into the iron stem, and gecwrfjd 
there also by a steady pin. 

Hie conductor should be about three-quarters of an indi square, 
atid as before stated, should reach from tlie foot of the stem to thd 
g#ouiid. It should be firmly united to the stem, by being tigjitly 
jammed between the two ears of a collar, by means of a bolt. 
Ihe conductor should be supported parallel to the roof, at about 
sfct inches distance from it, by forked stanchions^ and after tum- 
ihg* over the cornice of the building, without touchinfip it, al^ould 
be brought down the wall, and to which it should be wtened by 
means of cramps. At the bottom of the wall, it is bent at rigbli 
angles, and carried in that direction 12 or 15 feet, when it tunjia 
down into a well. 

Since iron buried in the ground in immc 
earth soon becomes covered with rust, and 
the conductor should be placed in a trougl 
the following manner. Having made a tr 
two feet deep, a row of bricks is laid on t 
them others on edge ; a stratum of bakei 
longer) is then strewed over the bottom I 
thick, on which the conductor is laid, aE 
up with more ashes, and closed by a row < 
top. Iron thus buried in charcoal, will u 
years. After leaving the trough, the a 

the side of the well before alluded to, and descends into the water 
td the depth of at least two feet, below the lowe 
The extremity of the conductor usually terminates ii 
branches, to g^ve a readier passage to the lightning : 
If there be no well at hand, a hole must be made i 
with a six-inch anger, to the depth of about 10 or 1 
conductor passed to the bottom of it, placing it ci 
centre of the hole, which is then to be filled up 
ashes, rammed down as hard as possible, all round 1 
In a dry soil, or on a rock, the trench to receive 
should be at least twice as long as that for a common soil, and 
even longer, if thereby it be possible to reach moist ground. / 
Should the situation not admit of the trench being much increased 
in length, others, in a transverse direction, should be made, in 
which small bars of iron, surrounded by ashes are placed, and 
connected with the conductor. In general, the trench should be 
made in the dampest, and consequently lowest spot near the build* 
ing, and the water gutters made to discharge their waters over it, 
so as to keep it always moist. Too great precatdions cannot be taken 
to give the lightning a ready passage to the ground^ for it is chieflg 
on thisy that the efficacy of a paratonnerre depends. 

As iron bars, are mmcult to bend according to the projections 
of a building, it hafi^ been proposed to substitute metallic ropes iu 

Vol. XIX. L 
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tkeir stead. Fifteen iron wires are twieled togetfier, to form one 
strand, and four of these form a rope, about an inch in diameter. 
To prevent its rusting, each strand is well tarred separately, and 
after they are twisted together, the whole n^e is tarred over again 
with great care. Copper or brass wire is, however, a better 
material for their construction than iron. If a building ccmtain 
any large masses of metal, as sheets of copper or lead on the 
roof, m^ pines and gutters, iron braces, ^., they must aU be 
connected with the paratonnerre, by iron ban of about half aa 
inch square, or something less. Without this precaution, the Mffht- 
ning might strike firom the conductor to the metal (especialfy if 
there should be any accidental break in the former), ana oooaaiMi 
very serious injury to the building, and danger to its inhabitaata. 

ParalUmnerres fwr Chwckes, 

Tor a tower, the stem of the paratonnerre should rise ftom 15 to 
84 feet, according to its area; the domes and steeples of churches, 
being usually much higher tiian the surrounding objects^ do not 
require so high a conductor as buildings wilh extensive flat rooft. 
For the former, therefore, their stems, rising from three to six feet 
above the cross or weather-cock, will be sufficient, and being light 
thev may easily be fixed to them without injuring their appearance, 
or interfering with the motion of the vane. 

Parahnnerres for Pimd€r''Magazines. 

^ese require to be constructed with the greatest care* They 
should not be placed on the buildings, but on poles at from six 
to ten feet distance. The stems should be about seven feet long, 
and the poles of such a height, that the stem may rise from 15 to 
20 feet above the top of the building. It is alao advisable to 
have several paratonnerres round each magazine. If the maga- 
zine be in a tower, or other very lofty building, it may be suf- 
ficient to defend it by a double copper conductor, without any 
paratonnerre stem. As the influence of this conductor will not 
extend beyond the building, it cannot attract the lightning from 
a distance, and will yet protect the magazine, should it be strook* 

Paratonnerres for Sh^, 

The stem of a paratonnerre for a ship, consists merely of a oopper 
point, screwed on a round iron rod, entering the extremity of the 
top-gallant mast. An iron bar, oonnectod with the foot of the 
round rod, descends down the pole, and is terminated by a crook 
or ring, to which the conductor of the paratonnerre is attached, 
which, in this case, is formed of a metallic rope, connected at its 
lower extremity with a bar or plate of metal, and which latter is 
tomm^cied to the copper sheathing o« the bottom of the vetseL 
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SflMMD Tea«#lft require only one puril^ilierre ; lai^ yfatpa sKould 
liiiye one on the main-mast and another on the mizen-mast. 

The late ingenious Mr. George Singer, in his excellent work on 
Electricity, proposed to have conductors Jueed to the surfaces of 
mastsy and the electric fluid conveyed by means of strips of metal 
orer the deck and the sides of the Tessel ; but tiiis arrangement 
on aaany accounts is highly objectionaUe, and ike mode proposed 
by Oay-Lossac, or x>erhaps thai commonly adopted in the British 
Bavvi of conveying the electric fluid from the mast head to th# 
•arrace of the water, in a direct line, by means of a series of long 
e^ffmr links, ie the best whleh has hitherto been devised. 

It is allowed from ^Eperiment, that the stem of a paratonnerre 
effeotually defends a circle of which it is the centre, and whoee 
radius is twicd its own height. According to this rule, a build- 
ing 60 feet square, requires only a stem of 15 or 18 feet raised in 
tile centre of the roof. A building of 180 feet by the same rule, 
. would require a stem of 80 feet, and such are sometimes used ; 
but H is belter, instead of one stem of that length, to erect two 
of 15 or 18 feet, one placed at 80 feet from one end of the build- 
ing, the other at the same distance from the other end, and con- 
sequently 60 feet from each other* The same rule should be fol« 
lowed for three or any greater number of paratonnerres. A plate 
is giTen in the AtmcUs cf Philosepky to illustrate this interesting 
subject more particularly. 

15. InJlveiiceofC(fperi^,y<mMagneticNeedles,'--'SGV.%9y 18M. 
M. Arago communicated to the Academy of Sciences his experi- 
ments relative to the oscillations of a magnetic needle surrounded 
by different substances. He had ascertained that the copper rings 
with which dipping needles are generally surrounded exerted on 
the nee(Ues a very singular action, the effect of which was rapidly 
to diminish the amplitude of the oscillations without sensibly altera 
ing their duration. Thus when a horizontal needle suspended in 
a ring of wood by a thread without tension, was moved 45® from 
its natural position, and left to itself> it made 145 oscillations be- 
fore the amplitude was reduced to 10°. In a ring of copper, the 
amplitude diminished so rapidly that the same needle, removed 45^. 
from its natural position, only oscillated 88 times before the arc 
was reduced to 10^. In another ring of copper, of less weight, the 
number of oscillations between the arcs of 45* and 10* were 66. 
The time of tie oscillations appeared to be the same in all the rings. 

Iiitherfaigof w^ofl 148 oecillatioiis fr-om 45° to 10°. 

copper as . ..... 45° „ 10°. 

In a lighter copper ring 66 ^ . .... 45° „ 10°. 

■ l6.Imi0nsUif^Eieclri>-<iyutmicFerce^^U.Beqawelh^ 
tained, by experlmenta, that the intensity of the electro-dyaemic 

L2 
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force in a metallic wire joining the two poles of a voltaic pile, is 
constant for all points of the wire. 

II. ClflSMICiL SCIENCB. 

• 1. Variation of Boiling Points^— Increased Production of Va^- 
fxmr. — It has been known for some time that when certain kinds 
of extraneous substances are introduced into boiling fluids, con- 
siderable effect is produced upon the boiling point, y^)our being 
formed either at lower points or with much increased fiacility. Thus 
Gay-Lussac has shewn that metal filings thrown into water, heated 
in a glass vessel, lowers the boiling point of the water 29 or 3^, 
and Mr. South pointed out the effect produced by putting platina 
wire or slips of platina foil into hot sulphuric acid, causing it to 
boil readily, quietly, and at lower points in glass vessels, than it 
otherwise would do, the difference here being several degrees. 

Dr. Bostock has observed a remarkable fact of this kind in the 
extent to which the boiling point of ether may be changed by the 
introduction of a small chip of wood, or a portion of quill or 
feather of any kind. Ether, in a glass vessel, boiled freely at 
1 IS^, and with difficulty at 1 10^. Employing another glass vessel, 
it would not boil till the temperature had attained 160*, and the 
latter point was retained in other vessels. Repeating the experi- 
ment in a new vessel, it boiled earlier than before, but the V2^x>ur 
was observed to come off from one point where some substance 
had adhered to the glass. This led to the introduction of a small 
cedar chip, when the wood was quickly covered with bubbles, and 
the ether brought rapidly into ebullition. In this way ether boiled 
at 102®, which, ^vithout the wood, required 150». The wood was not 
so effectual after some time as at first. When completely soaked 
with the ether it sunk to the bottom, and the ebullition nearly 
ceased; a fresh piece renewed it. Fragments of broken glass 
lowered the boiling point considerably. A small piece of me- 
tallic wire or copper filing, put into ether at 145s caused a sudden 
and copious explosion of gas or vapour, and lowered the boiling 
point many degrees. Plunging a thermometer into the hot ether, 
caused production of bubbles at a temperature many degrees be- 
low the boiling point, no thermometer being present ; after a time 
the effect ceased, but removal of the thermometer from the ether, 
and then re-immersion of it, produced a repetition of the effect. 
The cedar wood acted best when perfectly dry. 

Alcohol of S.G. .848, boiled in a glass vessel at 182^, but by 
dropping in successive pieces of cedar wood the boiling point was 
reduced as much as SO* and 40*. The boiling point of water. Dr. 
Bostock found, was altered 4^ or 5* by chips of cedar wood, re- 
quiring a temperature of about 217* when heated in a glass tube, 
by means of hot brine, but being brought down to the usual, boil- 
ing point by the chipa.— 4nn. Phil* N. S, is. 196. 
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' 2. Oersted on Accelerating DisHlkUian. — In Oehlen's Jeumaly I 
277, 1 have related a few experiments which demonstrate that the 
disengagement of gas in a fluid resulting from chemical decom- 
position, never takes place, except in contact with some solid body. 
This principle may, without doubt, be applied to the dbengage- 
ment of vapours. If a metallic wire be suspended in a boiling 
fluid, it instantly becomes covered with bubbles of vapour. Hence 
it might be concluded that a large number of metallic wires, in* 
troduced into a fluid which we wish to distil, would accelerate the 
formation of vapours. To prove this opinion, I introduced ten 
pounds of brass wire, of one-fifth of a line in diameter, loosely 
rolled up, into a distillatory vessel, containing 20 measvres (about 
10 pints) of brandy ; the result was, that seven measures of brandy 
distilled over with a heat which, without the wire, was capable of 
sending over only four measures. 

An expedient similar to this has been long in common use in 
England. MHien a steam-boiler has become incrusted with ao 
much earthy matter that the contained water ceases to boil with 
rapidity, it is customary to throw in a quantity of the residue ob- 
tained from malt, by extracting its soluble portion, and which 
chiefly consists of small grains or fibres. Here the disengage- 
ment of vapour is promoted by the large number of thin and s^id 
particles.-^i4nn. Phil. N.S. ix. 157. 

The Editor of the Annals considers it probable that M. Oersted 
refers to the statement made by Mr. Bald in the EcUn. Phil. Jour, 
ii. 340. That gentleman states that comings are used for this pur- 
pose ; they are the radicles of barley produced by malting, and 
separated before the malt is sent to market. About a bushel of 
these is thrown into the boiler, and when the steam is raised there 
is not only a plentiful supply to produce the full working speed 
of the engine, but an excess going waste at the safety valve. 
This singular effect will continue several days. 

3. Maximum Density of Water. — Professor H&llostrom, in a 
memoir which has appeared in the Swedish Transactions for 1823, 
deduces the temperature of the maximum density of water, as 
39.394^ Fahrenheit. Endeavours were made to estimate every 
cause which interfered with the experiments, such as dilatation 
of glass, ^., and he thinks the limits of uncertainty are 0.428® 
Fahrenheit on either side of the above number. 

4. On the substittUion of Tubes for Bottles j in the preservation of 
certain Fluids, such as Chloride of Sulphur, Protochlorides of 
Phosphorus, and Carbon, &c. — ^There are many fluids^in the labo- 
ratory, which are much more conveniently retained in tubes, such as 
that depicted in the margin, than in bottles, and from which they 
may be taken in a less wasteful manner when required for the pur- 
pose of experiment. A piece of glass tube, a quarter of an inch or 
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more in diameter, beini; seltsoted, is to-be closed Jit mt^ end l^.^e 
blow-pipe $ and then, Wng softened near tiie oilier end, ia to be 
drawn out obHqaely, so as to form tbe lon^r narrow nedc represaftted 
in ^e wood-cut, but to which, in the first case, the sli^rt piece of tab« 
is to be left attached ; this forms a fennel, into which \ke prepart* 
ti<Ai to be preserved is to be put. Then, warntiinff the body* of the 
tnbe, the expanding air passes out tiirough the fluid-; and, af^r-^ 
wards, on coolii^ the vessel, the liquid descends into it. A snail 
spirit-lamp flame being now applied at the upper part of the long 
neck, softens the glass, which is then to be drawn out to a fine 
point and sealed. In tiits state the substance may be preserved 
clean and pure for any length of time. 

If a small portion be required for an expe« 
riment, the extreme point of the neck is to 
be opened by pinching it oflF, the tube is then 
to be kidined until the quantity required 
has entered the neck, where, by capillary 
attraction, it will form a small column, and 
the tube being warmed by the hand, the at- 
mosphere within it will expand and eatpel the 
portion of fluid on to the place required. A 
very little practice will enable the experi- 
menter to judge of the quantity he is forcing 
6ut, and in this way he may take a portion 
not larger than the 1-flOth of a common drop, 
or he may take the whole contents of the 
tube. When the quantity required has been 
taken out, the tube is to be placed in an up>* 
r^ht position, and the flame of a lamp, or 
candle, or even a piece of paper^ closes the 
aperture in a moment and as perfectly as 
before. 

I have found these tubes very serviceable 
when working with substance either very 
small in quantity or obtained with great dif- 
ficulty, in consequence of the entire preven- 
tion of waste resulting ft-om their use. TTiey 
are easily labeled by scratching the name of 
the substance with a diamond on them, and 
may conveniently be retained by putting se- 
veral of them together mto a tumbler, or 
other glass of that kind.— M. P. \^ 

^' ^^J^^^^^f^^ Substances before the Blow-vipe. — ^LSeutenant* 
colonel Totten has adopted a modification of Mr. Smithson'd con* 
trivance. He jjulyerises a portion of the mineral to be tried, 
forms a paste of it with very thick gum- water, and rolling it under 
the finger moulds it into an acute cone, sometimes neaiTy an inch 




Digitized by VjOOQ IC 



low, and l«dQdi of an inch in diaiMter at Ito base. These may 
be lirecled aoovratel/ upon the minuteet viyible perticie^ and Mag 
8%hUy smatened at the point with talivat the partido will adhera 
to the apex under the strongest blast of the blow-pipe. These . 
cones need not be more than one-fbarth or one-fifth of an ilMh ia 
lett^, for so effectually is the conducting power of the mass in** 
ierfored with by the pulverioation of the mineral, that one of the«t 
half an inch in length, may be held in the fingers whilst the apex is 
In the foeus of heat. A great advantage of this method over others 
is, that if fusion ensues, it is owing entirely to the nature of the 
snbetanoe eiq^erimented upon, and not to ^e agency of &r^^ 
substances acting as fluxes. — Ann. Lyoeum^ <^ New York. 

6. Exommmtim qfFumd Charcoal, — ^At last a specimen of fueed 
charcoal or suj^sed artificial diamond has been examined. Thespc* 
dmen was obtained by Professor Macneven of New York, by meaoi 
of Hare's deflagrator, wns sent to Dr. Cooper, and by him presented 
to Mr. Vanuzem, who examined it, having always been very seep* 
tical on the subject of the fusicm of chuxsoal. It cooeisted of • 
large and small globule connected together by a thread, colour 
blfl^k, without lustre, opaque. When struck it pelded without 
breaking, receiving a polish like that of iron ; when filed it gave 
way as inm or soft steel would do ; it was attracted by the magnet^ 
and wh^i hammered was malleable. Nitric acid, when heated, 
acted violently on it, and, ultimately* peroxide of iron and a little 
silica were obtained. The proportion of silex to metallic iron 
was about 11:5. 

Such, therefore, is the nature of the black fused charcoal, and 
there can be no doubt that the colourless fused charcoal is also 
due to the impurities of the charcoal acted upon, as was formerly 
supposed *,'^Phiiadelphia Jcvmal. 

Messrs. Silliman and Hare deny, however, that Mr. Vannxem 
has operated on a proper specimen. 

7. Selenium in AngUtea Pyfites.-^An account is given in the 
Annale iff VhUoeophy^ ISfew Serm^ ix. 59, of the production of sele* 
nium, during a process in which sulphuric acid, made from Angle* 
sea pyrites, is used. The acid is prepared by Mr. hfotrie of Afon* 
Chester, and is used by Mr. Thomson* who observed the prodno* 
tion of the selenium in the preparation of muriatic acid. The se* 
lenium distils over with the muriatic acid into receivers, and in the 
course of two or three days, falls down as a reddish brown sub- 
stance. The proportionate quantity produced from the sulphuric 
acid appears to be very small. 

This selenium has been examined by Mr. Children : a fragment, 

• Qoarterl^ Joumal of Science^ xvi. p. 157. 
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hosted onplatina foU lyyaspirit^boap, tinged the flame of an aanre 
bhw coloar. A poison heated m a glass tube, gave off ai firet 
aoidiilom water, then some sulphur, afterwards a yellow vapow, 
coadensing mto a red sublhnate, arose, and the residuum, by being 
heated in a tube open at both ends, left a g^y earthy substatiee, 
priDcipally silica and lime, amounting to about BS per cent, of tiie 
wieight of the original suY>Btance ; consequently, there was abont 
4)7 of volatile matter, of which by l&r the largest portion was the 
red sublimnte. It had fused and spread oyer the inner surface of 
the tube. A portion of it gave the same blue colour to flame before- 
mentioned, but more intense. Another portion, in an open tube, 
sublimed without giving off any sulphur, exhaling a strong odour 
like that of horseradish. It fused when heated gently, remaining 
awhile in a pasty state. It has a metallic lustre, a deep brown 
colour by reflected light; conchoidal fracture with a vitreous 
lustre ; easily scratched by a knife ; brittle ; powder deep red ; ad— 
kering when rubbed in a mortar, havii^ then a grey, smooth, and 
soBKwhat metallic lustre. When in very thin lamina it is trans- 
parent, being of a beautiful cinnabar red colour. 

8. Alloy of Antimony and Potassiuniy first produced by Oeoffmy, 
'-^M. Serullas observed, amongst numerous other facts, on the pro- 
duction of alloys of antimony and potassium, that if emetic tartar 
be heated to whiteness in a covered cracible for two or three hours, 
there will be obtained, when cold, a carbonaceous mass which in- 
flames spontaneously on exposure to the atmosphere. M. Semlias 
states, that this pyrophoric property of antimony, heated with 
carbon and potash, was pointed out by Klaproth, who, without 
knowing the cause, had observed the effect ; but M. Deiheins has 
more lately shewn, that the same property liad been observed by 
Geoffroy, in 1736, and described by him at length, in VHiztwre de 
UuioadmiBy ^., for that year. He calls it a new detonating phos- 
phorus made with antimony. It was obtained by mixing one ounce 
of diaphoritic antimony with two ounces of black soap, putting the 
Mixture by degrees into a hot crucible, ultimately adding another 
ounce of soap, covering up the vessel and heating it violently, it 
was left to cool. In the evening when opened, it suddenly took 
fire by contact of air, and burnt with explosion ; there were no 
fluid: scoria, but the whole had formed a spongy mass. The process 
was repeated several times and always with the same result. — 
Jeam. de Phar. 1824. p. 631. 

. 9. Composition of Crystals of Sulphate of Soda. — It is known 
that when a hot strong solution of sulphate of soda is put into a 
vessel and closed up, it may be reduced to common temperatures 
without crystallizing, although, if the vessel be opened, abundance 
of crystals will immediately form. It has also frequently been 
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observed thai, ki some cutamstencee, crystals would form in the 
solvltioii during coolmg, even thongh Uie veesel had not been 
opened or agitated, l^ese cr3r8tal8, when oheerved in the sohi- 
lion, are very transparent and of a large size; they are quadran- 
gttkur prisms, wi^ diedral summits. Upon opening the vessel, the 
svrrounding solution crystallises rapidly, enveloping the first formed 
set of crystids with others, which, however, are very readily distin* 
gnished from them in consequence of their immediately assuming 
a white opaque appearance. Upon taking out the crystals, those 
first formed are found to be nmch harder than the usual crystals of 
sulphate of soda, and, when broken, it is found that the opacity is 
not merely superficial, but that it penetrates them to a considerable 
depth, and even at times throughout. 

These harder and peculiar crystals are readily obtained by closing 
up a solution of sulphate of soda, saturated at 180°, in a Florence 
flaak, boiling the solution in the flask so as to expel the air before 
closing it. Upon standing S4 hours, fine groups of crystals are 
formed. When the flask is opened the solution deposits fresh 
crystals, but on breaking the flask, the latter may be scraped off 
by a knife in consequence of the superior hardness of the first 
set. 

The hard crystals when separated are found to be efflorescent, 
like those of the usual kind, and they ultimately give off all their 
water, leaving only dry sulphate of soda. When a given weight 
was heated in a platina crucible, one half their weight passed off 
as water, the rest being dry salt. They, consequently, contain 
eight proportionals of water, or 72 sulphate of soda, and 8 x 9s:72 
water. The usual crystals of sulphate of soda contain 10 propor- 
tionals of water. 

When crystallized sulphate of soda is heated in a flask, a part of 
it dissolves in the water present, whilst the rest is thrown down in 
an anhydrous state. The solution at 180° appears to contain one 
inroportional of salt 72, and 18 proportionals of water 162 ; from 
which, if correct, it would result, that when the cryst^ are heated 
to 180° ^ of the salt take all the water, whilst ^ separate in the 
dry state.— M.F. 

10. Uie of Chloride of Calcium, as a Manure. — ^M. Chevalier 
finds that chloride of calcium is usefol as a manure, only in the 
state of very diluted solution, for that, when applied in the solid 
state to the soil, it destroyed v^etation. It is something, how- 
ever, to obtain a confirmation of the results mentioned, vol. xvii. 
p* 882. even though that confirmation be rather general. — Jour, de 
Pkarmade^ 1824, p. 611. 

11. Separe^mn of Strowda and Baryta.-^ Fluaie of dMca and ha* 
rffia precipitates in crystals almost insoluble. The Jluate of silica 
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md Btnmtia is fwrj tolable in exoess of tcid* Oa tU« diffemio^ 
in propertiM, M* Bcrzeiius founds a process for tlm sspiuralion of 
these two earths : he considers it an easy one and safficMStly ssaot 
for the estimation of their quantity. The mixture of the two 
earths is to be dissolyed in muriatic add, then solution of siiioated 
fluoric add is to be poured in, the baryte will predpitate* and its 
weight is determined by that of the precipitate ; a very miauto 
quantity of sulphuric acid added to the s<4utioni will predpitaio 
the rest of the baryta without acting on the strontia* The liquid 
is to bo filtered : evaporated to drynesiy and the residue dscom* 
posed by sulphuric aoid.*-«)ilfiii» dt Cfwme. xxvii. 801. 

12. On CombifuUions cf Carbon and Iron^ Pig Iron^ ftc— A long 
experimental memoir by M. Karstenv on the combinatioa of irdn 
and carbon, is contained in the Annales des Mines, ix^ 667« We 
hare not time at present to anal3r2e it, but give the results as drawn 
up by the author, and appended to the memoir* 

1. White cast iron and tempered steel contains the carbon oom* 
bined with the whole mass of iron. 2, Lamellated white cait 
iron presents a perfect combination of iron with carbon ; it alwayi 
contains more carbon than the grey cast iron. 3. Iron and steeU 
not tempered) contain the carbon in the state of carburet. 4. 
Gold grey cast iron contains the larger part of its carbon, in thi« 
state of gpraphite and of mixture : this graphite contains no iroiii 
but ocmstitutea the carbon in all its purity. 5. The rest of the 
carbon contained in the grey cast iron, may be foond either corn- 
bined with the whole mass, or forming a definite carburet^ which 
is afterwards dissolved in the metal, as is the case with soft iron, 
or steel. 6. All the varieties of carburetted iron, considered in 
the liquid state, contain the carbon diuolved in the mass of metal 
in indefinite proportions. 7. Finally. The graphite separatei 
from the metal at the moment of coi^(elation, and if there h^ other 
carburets of iron, they separate at a later period. 

Remarking on the means generally proposed for the separation 
or estimation of the carbon in carburetted iron, M. Karrten finds 
grounds of objection to them all. That proposed by M. Vanquelin^ 
namely, the use of sulphurous acid, he states to be uncertain and 
inaccurate from tiie formation of sulphuret of iron. 

18. Massive Copper obtained by the Moist Proces$*-^ilL. Clemtot 
has described the {nroduction of metallic copper from a soiutiont in 
a state as dense and compact as that afforded by fusion. It occurs 
in the manufactory of Al Mollerat during a process, the object of 
which, is to prepare sulphate of copper by the calcination of copper 
with sulphur. A solution of the sulphate is obtained turbid mim 
th^ presence of insoluble sub-sulphate. This solutioa is intro- 
daced into a wooden tank, that it may become clear by deposition i 
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ik» tank ii Miik ptrtly into the gtomd, and it it ypon iti mt#mal 
iurfao^ tad always friiere two Btavet tne^t, that the mnshroonii 
of flwtallic copper form ; they appear as small miMses, enlarge by 
degrveS} and uldmately are of considerable siie ; one weighed 
7d gtvfinnes (11 5a grains). 

When detached from the wood, they are found on one side to 
be marked by the stries of the wood, whilst the otiier surface is 
mamillated, and present^ery small^ but brilliant cryMilline facets. 
They are formed, in consequence of the presence of sulphate of 
protoxide of copper, in solution, which, in passing to the state of 
per«sulphate, deposits one porticm of copper in the metalUc state , 
whilst ihe other is peroxidiEed. llie effect does not require access 
af air. M. Clement was particularly struck with the cohesion 
acf^uired by the copper thus precipitated from a solution ; it was 
such as to allow of the metal being forged at common ten^ratnreif, 
and being reduced to thin leaves. Ita specific gravity, also, was 
8.78 being equal to that of fused copper. When filed, the 
surface prt^uced was as brilliant and as c^ose as that of an ingot 
Of common copper.— ilnn. de Qb'fw. sncviL 440. 

At some of the Anglesea copper*mines,'the solution of sulphate 
of copper pumped up by the engines is decomposed by the intro^ 
duetion of iron, and the copper is precipitated. It frequently 
happens there, that the circumstances are such as to piodwoe 
oopper as compact and dense as ftised cof^r^ and there is aa 
difficulty in s<>.lecting such specimens from the pits in wUek the 
precipitation is usually performed.— 'Eo« 

14. Anwumiacai Chromate of Oewper.— *M. Vuafiart has observed, 
that chromate of oopper prepared by precipitating sulphate of cop- 
per by chromate of pota^, and which is of a reddish brown colour, 
is soluble in diluted ammonia, producing a clear solution of a 
beautiftil and deep green ooloun When the solution is evapo- 
rated, the reddish chromate of copper appears as the a m m o nia 
flies off. 

This solution was made for the purpose of decorating the front 
of a dreggist's shop. The green is finer than most of those ob- 
tahied in the usual manner, and undergoes no change by length 
of time or exposure to br%ht light. It is readily prepared by 
adding solution of chromate of potash to ammoniacal sulphate of 
copper.— /our. de Fhar. 18«4. p. cOr. 

16. AfUJicialCrgstaUofChfonuxUofLetJuL^^ 
nitrate of lead being added to a very alkaline solution of chromate 
of potash, and left at rest for some time ; there was found in the 
mixed solution small red crystals, which, upon examination, proved 
to resemble, in all their characters, the native chromate of lead 
from Siberia.-^M. F. 
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16. Compound of Mwiate and HydrondiphvreUed Oxide of An^ 
iimony. — Sulphuretted hydrogen added to solution of muriate of 
antunony, throws down a yellow coloured precipitate, generally 
r^arded as a hydrosulphuretted oxide of antimony, hut which is 
a compound of that suhstance with neutral muriate of antimony. 
Heat separates the latter hody, and sulphuret of antimony re- 
mains. A similar effect is produced hy exposing the precipitate 
in a close vessel to the solar light. — Qmelin. Ann, PhiL N. S, 

17. NetD Mineral. Titaniferous Cerite, — M. Laugier has lately 
analyzed a mineral from the Coromandel coast, which, from its 
composition appears to he peculiar and distinct. It was brought 
to Europe by M. Leschenault de la Tour. It was an irregidar 
mass, of a blackish-brown colour, a vitreous conchoidal fracture, 
hardness equal to that of the Gadolinite, to which mineral it had 
some analogy, but differing from it by swelling up when heated. 
It lost only 1.25 per cent when hei^«d, although it contained 
-^ of water ; a cause for this effect will be evident presently. 

Acids and alkalies both act upon it, and M. Laugher emploved 
these agents in his analytical experiments. He found it to yield 
86 oxide of cerium ; 19 oxide of iron ; 8 lime ; 6 alumine ; 1 1 
water; 1.8 oxide of manganese ; 19 silica ; 8 oxide of titanium. 
These quantities surpass the 100 used by 9.55 parts ; this is oc* 
casioned by the protoxide of cerium which exists in the mineral 
becoming peroxide during the process, and this is also g^veri as 
the reason why so little loss of weight occurs when the substance 
is calcined. 

M. Laugier remarks, that this mineral is analogous in its com* 
position to the substances distinguished by Beraelius and His- 
singer as Orthite, Allanite, and Cerine; that it particularly 
resembles orthite, especially in its physical characters, but differs 
in the presence of titanium. It may therefore be regarded as a 
new variety oi titaniferous cerite, — Ann. de CMmie. xxvii. 318. 

18. On Chloride of Titanium. — ^Having the opportunity of ex- 
amining the foundation of a blown out furnace, at the Low 
Moor Iron Works, Mr. E. S. George removed from it a quantity 
of the stone work, penetrated completely by metallic iron, 
sulphuret of iron, carbonaceous matter, and titanium in bril- 
liant cubes. Part of this mixture, acted upon by muriatic acid, 
evolved hydrogen, and sulphuretted hydrogen, the iron and earths 
were dissolved, and a mixture of titanium cubes and grains of sand 
was left ; the silex was easily removed. 

Sixty grains of the metallic titanium were placed in a glass tube 
and dry chlorine passed over ; no action was perceptible until 
the titanium was heated to redness, but then a fluid gradually 
condensed in the cool part of the tube, and was collected by in- 
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dining the apparatus. The fluid was transparent, colourless, 
possessing considerable density, evolving dense fumes in the at- 
mosphere, having a pungent odour resembling that of chlorine : 
the fumes depend upon the presence of moisture : it boils a little 
above 212^, and condenses without further change. A drop of 
water added to a few drops of the liquid caused rapid disengage- 
ment of chlorine, much heat, and the production of a solid salt. 
This salt is deliquescent, soluble in water, the solution having 
all the properties of muriate of titanium. It yields a brownish- 
red precipitate with prussiate of potash, a dark red with infu- 
sion of galls, with pure potash a gelatinous precipitate, soluble 
in excess of muriatic acid ; ammonia throws down a white pre- 
cipitate. When the chlorine is not dry, the same salt crystal- 
lizes in the tube. Into a long test tube, 14.6 grains of the fluid 
were introduced, and afterwards a weighed portion of water 
added very gradually ; chlorine was rapidly disengaged, and heat 
produced. When cold, the loss was found to be four grrains, 
and the solution gave a dark-red precipitate with gallic acid. 
The fluid, therefore, is a perchloride of titanium, which, by losing 
chlorine, becomes a protochloride, and that by solution in water 
a muriate. 

Water was added to a solution of the muriate formed by the 
decomposition of the perchloride by water, and the solution di- 
vided into two equal parts : the one decomposed by potash gave 
7 grains oxide of titanium ; the other, by nitrate of silver, gave 
15 grains chloride of silvers 8.6 chlorine. The muriate, there- 
fore, contains oxide of titanium, 7 ; muriatic acid, 8.74. Sup- 
posing the muriate to contain one atom acid,*and one atom oxide, 
the latter will be the protoxide, and the weight of titanium will 
be 61.2. Probably, the true niunber is 64, as indicated by Mr. 
Rose's experiments. 

- - . , r Oxide of Titanium . • 7.00 

Munate. i Muriatic acid . . . 8.74 

•o A vi •-! f Titanium 6.12 

Protochloride. { ^^^^^^^ 3^^ 

« 1 1 • J i Titaniiun 6,%6 

Perchloride. | chlorine 7.94 

Ann. Phil N. S. ix. 18. 

19. Peschier an Titamum in Mica. — In consequence of the 
results obtained and published by M. Vauquelin*, with regard 
to the presence and the quantity of titanium in various specimens 
of mica, M. Peschier, to whose results those of M. Vauquelin's 
are opposed, has published the process by which he separates 

« Quarterly Joamal of Science^ vol. xviii. p. 398. 
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tit«m«in from <ilber tubatancot, in mtneralt conttHiing H, and 
which he thinks requiaile to its correct ettimaticHi. 

1. The mineral is to be finely pulverised, heated with twopaiti 
«f potash, the crucible being taken from the fire when iiicmn* 
deseeat ; the produce is to be diffused through water, put on to a 
filter, and washed, until test paper ceases to be affiscted. Tlie 
washings are slightly supersaturated, evaporated to a moist solid 
statOt diffused through water, and put on to a filter: the silica 
separated when washed and dried, is treated with oxalic or muri* 
alio acid) and the washings added to the former washings ; infosaon 
of galls is then added, and the solution made sligh^y alkaline 
«na concentrated ; if the characteristic brown red tint of tita- 
nium appears, the solution is set aside, to be subjected to Airther 
examination. 

9. The residue, insoluble in potash, is boiled with a mixture of 
ooe muriatic acid and six or eight of water ; if a larger quantity of 
insoluble matter than was expected appears, it is treated with 
potash, as before. The acid solutions are saturated with an 
alkaline subcarbonate, and after having separated the precipitate, 
the liquid is examined, as was that in section one, and if it contains 
titanium, is mixed with it. 

8. The precipitate formed in the last section, is exposed to the 
action of potassa, and as the titanium is partly disaolred in the 
alkali wiUi the alumina, and partly thrown down again with it, by 
muriate of ammonia, sulphate of ammonia is used instead, wiiidi 
it found to precipitate only alumina ; ^en this earth has been re- 
eeived and washed on a filter, the liquids are evaporated to a 
moist saline state, and by solution in water, such portion of siliea 
separated from it as was previously dissolved. Infusion oi galls 
n added to the washings, all of which are added to the preceding 
washings of 1 and 2. 

4. As the titanium does not dissolve in potash so readily as the 
alumina which accompanies it, the insoluble portion preserves a 
gelatinous appearance ; to separate the titanium, the residue is 
dissolved in muriatic acid, the silica removed by a filter, the iron 
separated by ferrc^russiate of potash, the liquid saturated by 
an alkaline subcarbonate, and boiled. The pecipitate which 
forms, is white, bulky, and resembles alumina in appearance ; it 
may be composed of oxide of titanium, magnesia, and lime ; a 
strong heat renders the first insoluble in acids, and consequently, 
the earths may be removed by digestion of the whole for some 
hours in weak acid, as distilled vinegar. The insoluble portions 
are to be separated on a filter, the liquid treated with ammonia 
for the magnesia, and with oxalate of ammonia for the lime ; the 
operation has been well performed, if infosion of galls produces ae 
effect in the remaining solution. 

5. As titanium forms douUe salts with all the aoids, and as its 
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iMimte ia readily distolTtd by infasion of gslls, the portion of 
titanium which otherwise would be lost, from the influence of these 
twocauBeSf may be obtained by evaporating to dryneee all the solu^ 
tioos whioh haye been set aside, heating the residue to redness, dk* 
solving in water, filtering, washing the insoluble portion, again 
beating it, to bum off carbonaceous matter, then washing it with 
woak acid, and it will be the titanium required. If contaminated 
by ircm or manganese, they may be resDoved by digestion in 
•itromuriatic acid, aad repeating this process twice more oa the 
washings, adding each time infasion of galls, all the titanum 
m»y be obtained from the mineral analj^xed. 

In Qonsequence of the tendency of titanium to fonn double salts, 
I have always separated several grains fnnn the salts obtained in 
the search after the alkaline principle of this class od minerals ; 
its presence is known by the spongy state of the chlorides of 

Ktassium or sodium, whioh, when freed from ammonia, and 
ated to redness, will not enter into fusion, and which require 
several solutions, evaporations, and calcinations, for its complete 
separation. 

Such are the minute operations which M. P^schler has found in* 
dispensably necessary in the analysis of minerals with a base of 
tilanium (the number of which is greater than is su^^xised), and 
by the aid of which, the foliated black mica of Siberia gave-^ 
Silica, 94; Alumina, a.5; Magnesia, 6; Peroxide of iron, 50; 
Manganese* 0.7 ; Titanium, 21 ; Potash, 5.7 ; loss by Are, S^Td ; 
total 97.65. Talcs, Chlorites, and Steatites, have yielded from 
19 to 30 per cent, of a substance which, like that from miea, 
which M. Peachier has called titanimn, and the titanum obtahied 
from rutilite, forms a gelatinous transparent yellowish mass by 
evaporation at a gentle'heat, from its muriatic solution ; furnishes, 
like it, a very voluminous gelatuaous and white precipitate, by 
the saturation of its acid solution ; which yields a yellowish pre- 
cipitate by infusion of galls, deepening in colour by a slight 
supersaturation of the acid, becoming brown, and dissolving by 
further addition of the re-agent, producing a blood-red solution ; 
is soluble in pure alkali ; forms double salts with all the acids ; 
becomes Insoluble in acids by a stroiig heat, and consequently, 
possesses all the characters of titanium, with this slight difference, 
that its precipitate by infusion of galls is not quite so abundant 
or so deep in colour, nor does it always become of a brown colour 
by heat } these differences are, however, considered as of but little 
importance, compared with the many positive characters it pos- 
aesses4"^ilnit. de Ckim§. zxvii. 281. 

SO. Wohleran a Compound of Cyanuret and nitrate of Silver.^^ 
Concentrated solutions of cyanuret of mercury and nitrate of silver, 
^inC miied t«^ce4h«r> no i»:e(^tate feU, but afker a few minutifs. 
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small wBite ciystals fonn^d^ ^Mch wfe tvpaiudly Wmtufl tHtb 
water, and dried. These, heated above »ie^, first {ii8e,tlieit licit 
up, aiid detonate vehemently with a cracking noise, and a parptish 
flame, resembling that of c3ranogen. The residue is eyutm^et 
of silver, which, by continued ignition in tiie air, becomes m^taffle 
silver. In dose vesseb, mercury sublimes during the experiment! 
Muriatic acid disengages hydrocyanic acid from the ciystidi whidri 
driven off by heat, is succeeded by strong odour of dilurim* ; m 
evaporation chlorides of silver and memory remaiiw Solution 
of the crystab mixed with muriate of bar3rta, filtered ^id evapo- 
rated, yields a saline mass, containing octoedral crystals of ni- 
trate of baryta. Alcohol also extracts from it cyanuret of mer- 
cury ; consequently, the original crystals are a compound of 
cyanuret of mercury and nitrate of silver. 

This substance is difficultly soluble in cold, bui plentffuUy fii 
hot water ; it crystallizes in large transparent prisms, Uke those 
of nitre. Alcohol dissolves it as much as water does. lt\» st>- 
lu|>le in boiling hot nitric acid, without decomposition.' Alk^lite 
precipitate cyanuret of silver from its solution, mixed also with 
snbiiitfate of mercury. Repeated solution in pure watier eff^s 
a similar decomposition, to a slight extent. Heated belotv i^ff* 
they lose water, and become opaque, without altering in form ; 
100 partu gave off 7.6 of water. 

To determine the quantity of silver in the compotlnd] one 
gramme was treated with excess of muriatic add, carefoify evapo- 
rated to dryness, and the corrosive sublimate expelled by h^t, 
O.SS of a gramme of fused chloride of silver remained, equ^l*fo 
0.9588 of oxide of silver, or 37.95 per cent, of nitrate <*f iilver. 
The cyanuret of mercury was ascertained by dissolvmg O.OT 6f 
the crystals in hot water, precipitatii^ the crystals by fhydro?) 
cyanic acid, filterii^, and evaporating todryness, to expel the excess 
of acid and the nitric acid, 0.36 of pure cyanuret of mcrretiry 
remainedss 63.74 per cent. Hence, 100 parts consist of 

Nitrate of silver . . . 37.96 — 1 atom 
Cyanuret of mercury . . 53.74 — 2 -*-^* 
Water 7.60 — 8 

This compound must be r^arded as a true saline substance, in 
which nitrate of silver acts as add, and cyanuret of mercury as 
base ; and the existence of water in it, a substance possessed by 
neither of its elements in a separate state, affords additiooal 
reason for ranking it among salts. 

M. Wohler then endeavoured to form other similar compounds 
of nitrate of silver with metallic cyanurets. Newly precipi- 
tated cyanuret of silver, boiled in solution of nitrate of silver, 
dissolved slowly but completely. As the temperature fell below 
the boiling point, there were deposited white acicttlar crystab In 
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qif^i ^gmati$j9 a^ iihftliqnid became a jdmooa.., Thede were 
dried upon bibulous paper; they would not bear washing, the 
aAnity by which the coihpound was formed being so weak that 
contact with water resolyed it into pulverulent cyanuret of silver^ 
and solution of the nitrate, so that strong solution of nitrate of 
silver is required in its preparation. When heated it fuses, 
drtonatf, and leaves cyanuret of silver ; it contains no water. 
If analogous to the preceding salt* it should contain 

Nitrate of Silver . . . 38.79 — 1 atom 
Cyanuret of Sliver . . 61.21 - 2 

100 



Bqoal to 70.75 per cent metallic silver. This statement was con- 
firmed by the results of an experiment ; 0.43 of the compound de 
compbeed by muriatic acid giving 0.387 chloride of silver, or 69.74 
per cent, metallic silver. 

All attempts to form other similar compounds failed, the other 
metallic cyanurets decomposing the nitrate of silver used in the 
ei^riment. — Ann. PkiL AT. 5. ix. 131. 

81 . Sulphates of Cinchonia and Qta'nia.— -The following reauAs 
imd remarks are abstracted from a memoir by M. Baup. — 4nn» 
de Chimiey zxvii. 323. 

Svper Sulphate of Cinchonia. — Prepared by adding very pure 
sulpluiric acid to the neutral sulphate, evaporating until a pellicle 
fonns, and setting it aside to crystallize. If the crystals are small 
and fra^le they should be re-crystallized ; if not soluble jn 
their weight of cold water, it is a proof that neutral sulphate is 
present, when more acid must be added. This salt is colourless, 
unaltered at common temperatures in the air, but readily efflo- 
rescing if the temperature be slightly raised ; crystals are rhcm- 
boidal octoedra, always imperfect, and readily cleaving perpen 
dicularly to the larger axis. It is soluble in 0.46 of water at 67^,2^ 
or in 0.9 of alcohol, specific gravity 0.85. Ether does not dis- 
solve it. 

Neutral Sulphate of Cinchonia.^-Cry^taiA short rhcnnboidal 
{Hisms of 83^ and 97^ cleaving parallel to the pkuies of the 
pism, soluble in 6.5 of alcohol, specific gravity 0.85 at 55^.4, or 
in 1 1.5 of absolute alcohol, or in 54 of water. 

The elements of these salts were estimated as follows :— The 
water from the loss occasioned by exposure in a stove, at a tem- 
perature of 248^ f'ahr. until no further diminution took place ; the 
sulphuric acid by precipitation from a solution of the sulf^ate In 
diluted acetic acid, by muriate of baryta ; the cinchonia by the defi- 
ciency. From these experiments it was deduced that 39 would 

Vol. XIX. M 
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reprctent the number of cinohoniA, oxygen being 1 ^ ftiid tiiat the 

neutral sulphate contained 

cvftikiUMd oiy 

1 atom cinchonia . Sd 84.884 . . . 88.636 

1- sulphuric acid 5 10.811 . . . 11.864 

2.— water . . . 2.85 4.865 100.000 

100.000 

Super Sulphate of Cinchonia, 

1 atom cinchonia . S9 67.241 . . . 70.592 

2 sulphuric acid 10 17.241 . . . t0.408 

8 water ... 9 15.518 . . . 100.000 

100.000 

Neutral Sulphate of Qmnta.— 'This salt readily effloresces in the 
air, three-fourths of the water passing off, and one-fourth rc<^ 
maining. Soluble in 740 of water at 55.4^ Fahr., and in 80 parts 
at 212 . Alcohol of specific gravity 0.85 dissolves ^ at common 
temperature ; in much greater proportion at the boiling heat. 

Super Sulphate of Qutnia, — When pure, colouriessi unaltered 
in the air at common temperatures : crystallizes Sn rectangular 
prisms, cleaving parallel to the planes of the prism. The crystals 
obtained by diminished temperature are small and acicular, but 
spontaneous evaporation yields them of a large size. It is solu« 
We in 11 of water, at 5°.4 Fahr. ; in 8 parts, at 7l°.6 Fah.; 
and in its water of crystallization at 212^ Fahr. It is soluble in 
alcohol, and the crystals obtained from solution in absolute 
alcohol immediately fall into powder in the air. 

Some of the crystals still wet were put upon filterinflf paper, in 
a cold damp place : when dry they were rapidly weighed, and 
then left to effloresce at a temperature of 68^. In this way it lost 
three-fourths of its water, and the other fourth also when dried 
in a stove. The dry sulphate exposed to the air resumed the 
fourth it had lost in the stove. 

The experiments of M. Baup led him to adopt the number 45 
for quinia. The composition of its sulphates are according to him 
as follows : 

Super Solplute CTT u 

1 atom quinia . . 45 

2 »—«— sulphuric acid 10 
16— —water . • 18 



1 atom quinia . • 45 
1 — sulphuric acid 5 
8 •-^^ water . . 9 

100.000 

* CiQchonia 81 S, hydrogen being 1. Quinia, 8^0. 



CiyttdUMd 

61.644 
13.698 . 


. . 81.819 
. . 18.181 


24.658 


100.000 


100.000 

CTJtUUlMd 

76.272 
8.474 • 


niy 
. . 90 
. . ' 10 


15.254 


100 
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1 atom quinia 4,5 ... 86.12 

1 sulphuric add ... 5 ... 9.57 

t water 2.25 . . 4.31 

100.00 

M. Baap also remarks thai in medicine the same doses of 
neutral sulphate of quinia, which after having heen merely dried 
in a cool damp place is preserved in a well^closed hottle, or of 
the feame sulf^ate kept in a badly*closed bottle or in the air, 
should in no case be employed indifferently. In the first case 
the salt may contain only 76 per cent of qainia, whilst in th« 
latter it may rise as high as sa per cent. He considers, that con<« 
stancy would be most readily ensured by the use of the effloresced 
salt, as it is always of defimte and invariable compouHian.'-^Ann. 
de Chim.i lucvii. 3%S. 

22. Parilline^ or salifiable Base of Sarsaparilla*-^ new ve^ 

feto-alkaline base is said to have been discovered by M. Galileo* 
'alotta, in sarsaparilla. The process for obtaining it is as fol-* 
loteS : The sarsaparilla is to be cut, crushed in a mortar, six 
times its weight of c6mmon boiling water poured on to it, and 
the infusion to be continued for eight hours in a closed vessel ; 
the liquor is then to be passed through a cloth, an equal quantity 
of water poured on to the residue, and treated as the first portion. 
Hie Infusions added together have a deep amber-colour, and are 
slightly bitter and nauseous. Sufficient milk of lime is to be 
added, until the mixture sensibly reddens turmeric paper, agi- 
tating the liquid strongly at the same time with a wooden spatula. 
The mfusion changes colour and becomes brown, and ultimately a 
gr^y pulverulent substance precipitates, which is to be collected 
on a fine cloth, and whilst moist mixed with water saturated with 
carbonic add ; it is then to be dried In the sun, and reduced to m 
fine powder. This powder is to be boiled in a matrass for two 
hours with alcohol, specific gravity .817; filtered, and the residue 
redigested in fresh alcohol. 

The alcoholic solutions being mixed, are to be distilled in a 
glass retort by a water-bath, until the liquid in the retort becomes 
sensibly turbid, when it is to be put into a capsule and left at rest : 
in a short time a white pulverulent substance predpitates, and 
attaches itself to the surfiwe of the vessel. The liquid is to be 
poured off, the vessel put into a stove heated to 25^ R (88» Fahr.) 
When sufiKdenthr dry, it is be collected and preserved in dose 
vesseli, being ParUline, The liquid decanted and evaporated 
slowly to dr3mess, yields a solid compact mass, slightly deli- 
quescent, and of a dull colour. It is parilline combined with a^ 
particular colouring matter, but may be purified readily by the 
usual means. 

M2 
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Pariliine is white, pulverulent, light, unaltered in the arr^ 
bitter, austere, slightly astringent and nauseous, and haTii^ a 
particular odour. It is heavier than distilled water. Insoluble in 
cold water ; very little soluble in hot water. Slightly soluble in 
cold alcohol ; soluble in hot alcohol. Impure pariliine is insoluble 
in cold water, soluble in hot water, and in concentrated liot and 
cold alcohol. 

. This substance slightly reddens turmeric paper. Heated to 
21SP it fuses, becomes black, is partly decomposed : ut a higher 
temperature it decomposes like vegetable substances containing 
no nitrogen. Concentrated sulphuric acid decomposes it : diluted 
sulphuric acid is neutralized by it, forming a sulphate. All the 
acids unite to it, forming salts. 

. After certain experiments made upon liimself, in which M. 
Palotta took at different times : from 2 to 13 grains of pure pariliine 
at once, he concludes that the substance is a powerful debilitating 
medicine, or one generally diminishing the vital energy; and, 
that in proportion to the dose given : to this property it also unites 
irritating powers. 

M. Planche states that he has repeated the process of M. 
Palotta, but has not as yet verified all the properties said to 
belong to the substance.— /<7ur. de Phar. 1884, p. 543. 

23. Experiments on Civet By M. Boutron-Charlard. — The 
experiments of which the following are an abstract, were made 
with an unexceptionably good and unaltered specimen of crvet. 
It was a semi-fluid mass, unctuous, of a yellowish colour, becoming 
brown by time, thickening by contact with air, of a very strongs 
and disagreeable odour when in quantity, but agreeable when 
weakened. A portion of it put into a close vessel in which also 
was placed a piece of reddened litmus paper, gave out sumnonia 
enough in 24 hours to restore the blue colour of the paper : when 
distilled at a low temperature, a lew drops of an ammoniacal solu- 
tion Clone over. Digested with boiling ether a portion was dis- 
solved, which, when obtained by evaporation, {nroved to be a 
mixture of eiaine and stearine. The part insoluble in ether was 
soluble in hot solution of potash, with the exception of a fevr 
hairs and extraneous matter : the addition of nitric acid preci- 
pitated flocculi, of a substance which when collected burnt lik» 
animal matter. Hot alcohol afier s(Mne time entirely dissolved 
the pure part of civet ; on cooling, stearine was deposited, tha; 
remaining solution became turbid when dropped into waiter; 
eiraporated it left an orange-yellow semi-fluid substanoe, n^cli, 
by diluted muriatic acid and heat, was separated into resin and 
fatty matter. 

Civet distilled mth water yielded a few drops of volatile oily of 
a biting hot taste, and having the odour of civet. The residue 
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gBcre ail aqueous solotion which evaporated to drjrness, and freed 
nroiB resin and extract by alcohol, left a peculiar yellow colouring 
matter, soluble in water, and combining with various bases. When 
incinerated, civet gave a voluminous coal, alkaline, and containing 
carbonate and sulfate of potash, phosphate of lime, and oxide of 
itxm. Hence civet appears to contain, free ammonia* stearinet 
elaine, mucus, resin, volatile oil, yellow colouring substance* 
sslts, Sft. No benzoic acid could be found in it.— /mt. de Phar. 
M84- p. 537. 

24. Composition of Common and Deoxidized Indigo.-^Mr. Dal- 
ton, in a paper published in the Manchester Memoirs, states, that in 
various experiments made at different times, but with very similar 
results, he finds that the quantity of oxygen required to convert the 
green or deoxidized indigo solutions in lime water into blue indigo 
is about 4 or ^ of the weight of the resulting indigo ; and on the 
supposition that an atom of oxygen was added to one of indigo, 
concluded that the atom of indigo must weigh about 55 or 56. 
W^en indigo is destroyed by the oxymuriate, or rather, chloride 
or lime, as in the process adopted by Mr. Dalton for testing the 
value of indigo, he is persuaded from his experiments, that twice 
the quantity of oxygen is necessary that is required to revive it 
froip the lime solution. 

^^ Decolouring power of different substances. — ^From certain 
es^rJUnentsmade by M. Pay en on the decolouring power of various , 
carbonized, mineral and other substances, it results that the schists 
of McMinati^Auveigne, and the carbon of calcined bones decolour 
in the, highest degree. The schist removed ^ of the colouring 
scatter* the carbon f . — Ann, de Chim* xxvii. 360. 

M. Prize quesiions.^^By the Royal Academy ot Sciences of 
Toiilouse, for 1626, ^ A phyaico-mathematical theory of lifting 
and forcing pumps, demonstrating the ratio between t^e moving 
power employed and the quantity of water raised, the height to 
wiikh it' is raised being known, and all ^e obstructions which the 
force would have to overcome being considered." The prize a 
gold medal of 1000 francs value. 

* FV>r 1887 "The manner in which the known anti-fermentative 
and anti-patrescent re-agents, such as camphor, garHc, peroxide* 
and perchloride of mercury, sulphurous acid gas, ^., oppose the 
spontaneous decomposition of vegetable and animal substances, 
and thus prevent the formation of alcohol in the former, and de- 
velopement of ammonia in the latter." A medal 500 francs in 
value* 
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in. Natural Hibtort, ^. 

1. An^Uy of Trees. — In <' Major Rooke's Sketch of the 
Forest of Sherwood " it is stated, that in cutting down some 
timber in Berkland and Bilhaugh, letters have been found cut or 
stamped in the body of the trees, denoting the king's reign in 
which they were marked. It seems that the bark was cut off, and 
the letters cut in, after which the next year's wood grew over it, 
but without adhering where the bark had been cut. Tlie ciphers 
are of James I., of William and Mary, and one of King John ! 
One of those with James's cipher was about one foot within the 
tree, and one foot from the centre : it was cut down in 1786. The 
tree must have been two feet in diameter, or two yards in circum- 
ference, when the mark was cut. A tree of this size is generally 
estimated at 120 years growth, which number subtracted from the 
middle year of James's reign, would make 1492 the date of tho 
planting of the tree. The tree with William and Mary had the 
mark about nise inches within the tree, and three feet three inches 
from the centre ; cut down also in 178§. The mark of John was 
eighteen inches within the tree, and something more than a foot 
from the centre: it was cut down in 1791 ; but the middle year 
of John's reign was 1207, from which, if we subtract 120, the 
number of years requisite for a tree of two feet diameter to arrive 
at that growth, it will make the date of ils planting 1085, or about 
twenty years after the conquest. The tree, therefore, when cut 
down in 1791, must have been 706 years old; a fact scarcely 
credible ; for it appears from the trees whose marks are better 
authenticated, that those exactly of the same size, when marked, 
had increased twelve inches in diameter in 178 years, whilst tkis 
tree had increased no more than eighteen inches in 684 years. 
Major Rooke says that several trees with this mark had been 
cut down, so that deception or mistake is scarcely possible^-^ 
N. M. Mag. 

S. Red Snow of the Ahs^^^Tlie notice, of which the following 
is part, was read to the Society of Natural History of Geneva, by 
M. Peschier : *^ I received in September, from M. Barras, Caoon 
of the Convent of St. Bernard, a small bottle of water collected 
from the melting of this snow. The note accompanying it stated, 
that the spots of red snow assumed a deeper tint as the seaaoa ad- 
vanced; that the portion from whence the water was procured had 
a coffee colour on its surface, but on removing two inches in 
depth, had a red coloor. A deposit of the oolour of moist earth 
occupied the bott<Mn of the bottle, but on inclining it, it was found 
that the deposit reflected a red tint, like that of the snow ; and 
having, in company with MM. de Candolle and Prevosti exaioioed 
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it miciyMoopically, we found that the red tint was due io ike pre* 
senoe of small sj^erical globules of a bright red colour, which 
were surrounded by a gelatinous membrane, transparent, slightly 
jreUow, the size of which varied from three to six millimetres in 
apparent diameter : in certain cases they were arranged in lines 
representing fibres ; and they were mixed with fragments of most 
and dust detached from the rocks. 

A comparative observation was made on the deposit from the 
water of the red snow of the n(n*th, brought by Captain Ross, of 
which M. de CandoUe possessed a small quantity ; and it was found 
that the globules in it were identical wiUi thoee of the Alp snow ; 
so that these spots must be due to the developement of this kind of 
plant. M. de Candolle, who has studied them closely, does nol 
view them as belonging to the Uredo^ but rather at formii^ a new 
genus.-<-*i9t&. Univ. xxvii. 139. 

- 3. ilrfi/ietaZProdiicftonq/'Pear2t.----Mr.€hray whilst examining 
a specimen of the shell Barhcda Plicate^ in the British Museum, 
observed on it several very fine regular shaped semi-orbicular 
pearjU of most beautiful water, and afterwards on examining the 
collection of pearls at the same place, he had an oppcnrtunity Gi 
observing in one of them attached to a fragment of the same shell, 
and cracked across, that it was formed of a thick coat consisting 
of several concentric plites formed over a piece of mother-of-pearl 
roughly filed into a plano-convex form like the top of a mother- 
of-pearl button : the other pearb all appeared to be formed in the 
same manner, and on some pieces of shell where the pearl had 
been destroyed or cut out, there was left a circular cavity with a 
flat base about l^e depth, or ratiier less, than the thickness of the 
eoot which covered the peurls; proving that the pieoes of mother- 
of-pearl had been introduced vriien the shell was 3roungeT and 
thinner, and tiiat they must have been introduced between the 
leaf of the mantle and the internal coat of the shell. 

Hence Mr. Ghray was induced to expect that pearls of a very 
beautiful appearance and form for setting might be obtained with 
facility at home. He introduced similar pieces of mother-of-pearl 
into the shell of the Anodonta CygneusBXMi Utdo Pictorum; this 
was done witiiout much difficulty, the valves of the shell being 
forced open to a moderate breadth, iH^tained so by a stop, the mantle 
slightly turned down, and the pieces introduced to some little 
distance by a stick ; the stop was then withdrawn, and the animals 
returned to their natural habitation: of the thirty or forty pieces 
introduced, only two were pushed out again, the rest being placed 
by the animal in a convenient situation. In several afterwards 
destroyed, they were found near the posterior slope of the shell, 
¥4iere the pearls are situated in the harbaia. 

This plan of forcing the production of pearls by fresh water 
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V 

bivalves, Mr. Gray thinks is the invention of . the ,Gl\iaieAe. y.Qf^t - 
cuttpig.^trthie>pe«rl&Jitiwou)d be necessary that the sbeUsl^ii^ v- 
be ci^ttbrou^^soi^st th« mothef-off^pearl button may be. pp^r-i'^ 
8erve(iw*MI»«pkkce| ka if the baek were removed^ as it wpuldbeal 
wer».p(0|t iSu^ ah«U cnt^through, the basis would fall out» and thfsA>^ 
the p^arl. woitld.be .l«ttle.—iljwi. P/Ji/. N.S. ix. 87. . .. . ,, .., ,.- 
.- H , ' .' . » * b '^^^ 

4^^JP$rmainm€y^x^ Human Hair, — M. Pictet has lately xua4ei«i- 
compMO^oa bellmen a recent htnnati haii* and those from tbe,li^ £ - 
of a fiomrany feem the Isle of Teneriffe ; with respect to, th^ P9i^^ ^ . 
stancy of those properties which render hair important aa |i Jbyr * \ 
grometciO'SubBtanQe. For this purpose hygrometers, constn&pt^,/.! « 
according t0^aHS8aFe?8 principles, were made, ond with a r^ofpt , • 
bair,i^d^^hei.olher with hair from the mummy. The angi^. , 
hairSp\fere.not<8iOi strong as the other, or of sufficient length ^09^r • 
but tjj^l^^terckbjection was obviated by tying four togeUier^ The ; 
results of ttb#risxperiBients were, that in both instrument?, the ii^* »; 
tervalb0|vi(^x^extoeiikes«f moisture and the dryness of the chamber - 
(abou^)^$p) waft f)aS8ed i» three minutes : that the indications, like t 
those^f^f ,(h6,tk6itt»itieter,^., were rapid on leaving thefisH 
term,.,ai^dr beoama alowdr on approaching the second:, that th«. 
^ygi'oW^fi^O'iqtKalky of the GKiatiche hair id sensibly the same aa<. 
that af^theiM<ieiilhatr.^Bi6. Univ. xxvil 120. . v. 

5. Jff*,P€$ohierz0n the Cure' of the Ooitre. — Being frequently.. . 
called.^p»]ftlto admanister aid in cases of goitre, M. reschier, in 
1816,.^^ea1«ovfei t6< B€f>arate from burnt sponge the substance 
whiclv^ofiiered on ^ii useful properties ; and thinking this m^gt^ 
be thaf^Mi, touhii induced to administer solution of sub-oarboivUe * 
of sodm rm0tc»( or letts disguised by other substances. This attempt 
was acy^^^^aniedthy complete success which has never yet been, 
falsified. The effidct waB such, that M. Peschier says, at Aubonne 

(Canton de Vaud), and the neighbouring y' ^^ "* 

acquired 1^ oonm^raU^ name for its powe 

siderably dkuudshdng, the goitre ; and he > 

which ^o^iy bettaboDdantly obtained there, 

or two>(^pi aro^ however, quoted. Jan 

bonne Isaline Cretigny), 14 years of age, ¥ 

was broughtitafaim iDT assistance. She ha< 

to give. jA^^ neck the appearance of a cylin< 

the head» . Sab^earbonaite of soda was admi 

tion of ^two gros (1 18 grains) each day. . 

day the gioitiNa was so far diminished, and U<^ ^^xx » ^^.^^^^.^i^..^,^ 

much al^^r<9d» that she could scarcely be known for the sanji^.i^^- 

8on. Thi^ Mraa:a particularly favourable case. . . . . ,,, 

In ordinary cases, when the goitre is not connected witl^iupiy.. 
general or. jcooatttational affection, M. Peschier ^ipsolYjesi fTpm»i.r 
two gro^.tp half an ounce of sub-carbonate of soda in eight ounces 
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of ^Nkter, ^i directs that a table spoonful of this sohitkm srlfcmlti 
be tM^ twice a day in half a glass of wine) or Biig«r and water. 
Persmist w9io have had no ohjection have taken the pure Bohitton. 

Im^ctatn where the enlargement of the thyroid gland has beea 
accompanied by the same affection of the Ijrmphatio ganglions of 
the neck, bitter and tonic roots, such as gentian, ^t^M have been 
added to the alkali; and also pumitives administered, such as 
rhubai% and senna, with anise or fennel seeds, the whole infused 
in a lM>ttle of good wine, of which a quarter of a glass has been 
taken two or three times a day. 

In'Orie'ciise, among many others, relief was afforded to a youngs 
persohr who had several enlarged glands on eadi side of the neck^ 
even'tlfltel' it had been proposed to extirpate them by a sargidal 
operdtlod, the remedy being continued for several months. In 
other cases, very old suppurations of the glands have been oofrected 
add cured, after they had resisted various modes of treatment. 

When, in 1820, Dr. Coindet proposed the use of iodine, M. P^s* 
cfaier also applied it, but, except in one instance, always with tbe 
solution cff soda. In one case, where tincture of iodine alone was 
used, the disease resisted the medicine for six weeks, and, at the 
end of that time, had become hard, producing a saisationof stran- 
g^nlation. Leaving off the use of iodine, Dr. Peschier firtft gams 
jmrgatives, and then alkali, and attained the end required. 

From that time M. Peschier says he has resumed the exclusive 
ttse of sub-earbonate of soda, and always with suocess. He" sug- 
gests the propriety of observing, whether the inhabitants of those 
places Where the water is slightly alkaline are not less liable to 
goitre 'than inother places ; and whether mixing habitually a raadl 
quantity of soda in the water intended to be drunk, wookt not 
entirely prevent the occurrence of this disease in places where it 
is now most readily manifested. — Bib. Univ. xxvii. 146. 

6. On' Digestion in Ruminating Animals^ by MM. Prevost and 
Royer.— The experiments of these philosophers were made on 
sheep, the stomach of ruminating animals offering many facilities 
in the examination of the phenomena of digestion in consequence 
of its division into four parts. 

The masticated food, moistened with saliva in the mouth, passes 
by the oesophagus into the paunch (herbier), a large cAyity, occu- 
pying the greater part of the left side of the abdomen ; its internal 
surface is provided with papilla, formed from the mameilated 
tonic, which are covered with an epidermis, readily sepavatii^ into 
plates and shreds. The paunch communicates by a large i^ierture^ 
with thd beeond division placed to the right of the cm^agns : the 
mameilated tunic here presents folds which project consider- 
ably, and ^circumscribed polygons, the areas of which are covered 
with fine pi^illae. The food in this division is lets ac^d than that 
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in the ptnacb ; returned to the mouth many times during mrnin** 
tioot it finally forms a paAte« which paases directly bam the 
oe6<^hagus to the third stomach, by means of a groove, proeeediag 
from the cardiac aperture of the paunch to the upper orifice oCthe 
third stomach. 

He contents of the first and second divisions are similar to eadi 
other : the triturated mass which they contain is sensibly alkadiae, 
probably because of the unsaturated soda of the saliva, and of the 
secretions of the two first stomachs. These were pressed together, 
and furnished a liquid and a hard residue. The liquid, boiled tote* 
parate the albumen, was then very carefully evaporated to dry- 
ness. The extract being put into warm water, left an insoluble 
portion of coagulated albumen, and by filtration a liquid was ob« 
teined, which, when evaporated, had on its surface a pellide 
Imnnedy which dissolved when stirred as jelly would have doae. 
When cold the solution gelatinized, and upon being dried, left a 
Imyvn substance, having a vitreous fracture, and sightly transpa- 
rent. This substance bad many characters of gelatine ; it was 
insoluble in alcohol and ether, soluble in cold water, more soluble 
in hot water. Mineral acids or corrosive sublimate did not pre* 
cipitate it when cold, but boiled with the latter, floeculi fiurmed, io« 
soluble* and the liquid lost its power of gelatinizing. The portkm 
of residuum insoluble in water was coagulated albumen, eontaininr 
a little mucus, which could be separated by acidulated water, and 
then obtained by evaporation. These experiments with odiers lead 
MM. Prevost and Royer to conclude that the nourishing parts 
of the alimentary matter are, 1. Albumen of the vegotabies ex* 
traoted and retained in solution by the alkaline fluids proper to the 
imimal; and 8. Jelly, of which the properties have been men* 
tioned, eontainii^ a certain quantity of mucus. The foUowinig 
result will give a general idea of the quantities concerned. 

Alimentary portion of the two first stomachs 5.231 kil. 

Liquid obtained by expression . . 2.753 

Residue of the expression . . . 2.478 
There was obtained from the liquid, 

Dried jelly . . . 1(1.78 grammes. 

Dried albumen and mucus . . 27*52 
And from the residue of the expression, 

Dried jelly . . . 8.10 

Dried albumen and mucus • • . 4.82 

The albumen and jelly had been washed with alcohol, to free 
them from chlorophyie and salts. 

Hie third stomach has its cavity filled by numerous folds of the 
mamellated membrane : these are thin, large, and placed one 
against another like the leaves of a book. These strongly oom* 
press the food ; the liquid it contains is separated) and runs mlo 
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Ibe fbarUi stamaoh, wUch like the last is on tibe ligbt of tb^ 
pauncb* It is larger in size, and communicates at the lower part with 
the dvodenum* by an aperture corresponding; to^the pylorus of sizigle 
atomaohs ; a veiy delicate mucous membrane covers it intem^Sy, 

Scenting large yalveSi disposed in a loi^itudinal direction, 
e liquids which come into it from the third stomach undergo a 
remarkable change, from alkaline becomiiu^ acid, and a white 
q)ale9cent flocculent matter precipitates on the valves, to which it 
adheres as a false membrane would do. This precipitate is the 
diyxne, it is nearly pure albumen, and contains globules ; it does 
not dissolve either in cold or hot water, or in mineral acids or 
alcohol, but is very soluble in alkalies. The chyme and the parts 
of the food pressed in the third stomach are evacuated into the 
duodenum, and brought into contact with the alkalixie secretions 
of the liver and pancreas. The chyme becomes an emulsion con* 
taining globules ; the albumen remaining in the vegetable matter^ 
is extracted during the passage through the intestines, \K4iilst, by 
a particular set of vessels commencing on the surface of the laUer, 
the nutritive portion called chyle is absorbed, conveyed to the 
thoracic duct, and from thence into the sanguiferous system. The 
chyle of the sneep and horse is white, opalescent, readily coagulating 
when recdved into vessels, the clot swimming in the serum, which 
ultimately separates: it becomes slightly reddened on exposure 
to air. 

One ounce of chyle was obtained from a moderately large sheep : 
the coagulated portion washed, compressed in a cloth sjod dried, 
gave 0.4M grammes; it was more soluble in alkalies than fibrin, 
but composed like it of white globules, having the same general 
properties. The serum, gradudly evaporated, weighed, when dry, 
9.332 grammes; hot water dissolv^ 0.1 oa grammes of jelly 
from it. 

As to the manner in which these phenomena were produced, it 
would appear that the soda contained in the fluids of the two first 
stomachs extracts albumen from the vegetables, and changes a 
portion of it into jell^ : a view confirmed bv the following experi- 
ment. To pure white of egg was added a solution of 8,4S4 
|rrammes of^soda, in 183 of water* the whole well mixed, and left 
exposed to air ; as usual, it became a transparent yellow jelly. 
In 24 hours the whole had become fluid ; carefully evaporated, it 
became brown ; as it became more concentrated, some transp^ent 
insoluble films formed, and when the production of these had 
ceased* the whole was filtered through a cloth : further evapo* 
ration produced pellicles, which dissolved when stin'ed in the so* 
lution, and ultimately, when cold, the whole became a gelatinous 
ipasi, like that obtained from the 8ec<md stomach. 

The alb^]ne^ in solution meets in the fourth stomach with free 
^d^ which Pr, F^put hM 9h«w9 to be tl^e muriatic ^vL TU« 
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acid is Cihe second' essential oondition tb digestion in t%rf^l»^(ed 
animals ; without it no globnles of chyle would be formed, fei bW^i* 
to asoenain the part'of the stomach by which the acid was secteted, 
that organ taken from a rabbit was emptied, washed eev^i^'times 
with solution of soda, and then a cloth introduced, coloured by 'a 
vegetable blue colour ; after six hours k was reddened prindpi!!jr 
near the middle region of the stomach, and several repetitions of 
the escperiisent gave the same result. Similar meims indic«tted 
the same result with regard to the stomach of the sheep, fiW. '* 
The conclusions arrived at by the authors of the menroir tfr^, 
tiiat 1 . The changes occasioned by digestion are purely chemical j 
and are .not influenced by the vitality of the organs in 'which thef 
take place : they may all of tliem, with the exception of those pro^ 
dttoed in the abvorbent vessels, be imitated artificially by tti^ans^ 
tht itdds furnished by f^e secretory organs, namely^ the 'sodsf 
and aoid.* 

'2: The soda ii the agent to which the ^tric juice owes those 
diBsolvent properties which so much astonished Spallanzani. 
* S. The albuminous globules which, by their re-union ftwmof rtte 
chyme, are precipitated by the muriatic acid : this is a secretion of 
the fourth stomach in ruminating animals, and of the middle re^' 
gion of the stomach in vertebrated animals, in which this viscus 
IS not subdivided.^— &*6. Univ, xxvii. 229. 

7. White and Household Bread. — Dr. Magendie tried the ex- 
periment of feeding dogs upon white bread and water, but all the 
animals died within 50 days, whilst those to whom he nad given 
household bread, (pain de munition,) which only differed from the 
white bread by retaining a quantity of the bran, conlinticd to 
thrive very well upon it. It is remarkable that one of the dqgs 
that died, had been put upon his usual nourishment between 
the 40th and 45th days, but nothing could save him from the fi^tai 
effects of white bread. — New Mon. Mag, xv. 115. 

8. Properties of Margosa Oil. — ^Mr. AUsop, in a letter from 
Madras, describes the oil obtained by expression from the nut'or 
seed of the margosa* tree as having valuable medicinal properties, 
and acting as a preservative of perishable substances of various 
kinds. About 1 f ounce of the oil is obtained from a pound of the 
nuts* It (and also the leaf of the tree) is applied externally for 
pains in the joints, swellings, stings or bites of insects, ^., and is 
a chief ingredient in the decoctions of the natives for flatulency, 
indigestion, 8ft, Mr. Allsop was himself relieved from a very 
severe attack of lumbago by three applications of the oil. 

The natives besmear their holays or cadjarts^ on which their 
vedas, histories, 4*c., are written, with it. Some, upwards of two 
centuries and a half old, wer^ nearly as fresh and i|X as godd con^ 
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diliao m Ihose imeatly taken from the tree. Miv . AUao^ thinlca 
tbiU. tb# oil applied to t]ie shelves, sides, ^., of hoolctoses, trunks, 
^^Co' will preyeat insects or vermin approaehin^ them, and would 
abo be found use&l in preserving cables, cordage, canvass, leather, 
9r articles of any descripdon, which are liable to be attacked by 
vonns or o^er vemin. — T&sh. Rep. vii. 17. 

^ ,0* ^manHty qf Ram vfhich falls ai different heights^Vor ^heno'^ 
mesa of this lund observed by M. Flaugergues, see vd. xviii. p. 18d, 
of .thi» Journal • There are two rain gauges at the observatory at 
Pari9» one on the summit of the building, the • other itt the court 
yard ; the difference being S7 metres, or 86 feet« The qnaattity 
of liquid collected in them is never equal, the lower vessel alwi^ 
aollectijBig mmre than the upper. The mean- of <e^;irt years ffrv44 
Ust the rain in the lower gauge 56. IM centimetres, and for ^ 
upper gauge 49.551 centimetres, so that the difference of 86r ftet 
has occasioned an augmentation of one-eighth. The cause 5f this 
phenomenon does not seem referable either to the direc(tion o# th^ 
wiodf or totbs dropt gathering water from the lower strattimof 
air, and is as yet inexplicable. The circumstance inay be im^ 
portant at times in estimations made of the quantity ctf rain MIed 
at the same place in different periods. — Ann, de Cbtmie. XMyU, 897, 

10. Temperature on the Earth's Surface. — From a general and 
extensive review of ^e various experimental data respecting the 
temperatures observed at different places on the earth'n surface, 
the EditcJir of the Annates de Chmie deduces the following con*> 
sequences : 

In lie place on the earth's surface^ nor at any season^ will a ther« 
mometer raised two or three metres above the soil, and sheltered 
from all reverberation, attain the 87^ ofReaumer^ or 48^ centigrade^ 
(11V.8 Fekt.) 

On the open sea^ the temperature of the air, whatever be the 
place or season, will never attain 85» Reaumer, or SV centigrade^ 
(87^.8 Fa*0 

The greatest degree of cold ever observed on our globe with a 
thermometer suspended in the air is 40^ Reaufner^ or 50^ centigrade 
below zero (— 58^ Faht.) 

The temperature of the water of the ocean^ in any latiiude, at at 
amf season, never rises above 84** Reastmery or 80* centigrade^ (88*^ 
Pahi.^)^'Ann. de Chimiey xxvii. 488. 

11. Heights of Mont Blanc and Mont Rosa. — ^Mr. de WeWen, 
after a very elaborate examination of the various measurements of 
MoMt' Blanc and Mont Rosa, gives the following as the results, 
which appear to be most accurate : 

fMrat Blano . « 8461 toises, oi^ 16787 leet ' 
Mont Rosa • 8870 toises, 8 feet, or 1 5 1 57 feet. 
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IS. MeJUebud AppHoation ofLeeche$.-^Ai a sitting of tlie Act* 
demy of Scitnees, M. Dumeril reported on a memoir of MM. 
Pelletidr and Huzard, on leeches. The authors proposed to de* 
termine, in the first {dace, the causes which m certain cases rendered 
1^ wouids made by leeches very difficult to heal ; and in the 
second to ascertain the cireomstances in which particular leeches 
will not attach themselves to the skin to which they are applied. 
On the first point they are of t^e opinion of those who attribute 
the difficulty to the temperament of the patient, or to the nature of 
the disease, or to the imprudent custom which some persons have 
of disturbistf and tormentinff the animal in all sorts of way, in 
order to make it loose its hoM, when it has been supposed to sudf 
too long. On the second point they have ascertained, that fire* 
qaently in commerce leeches are sent to the market in every re« 
spect resembling in appearance those which are known as medicinal 
leeches, but which, nevertheless, are entirely different in their in** 
temal organisadon. The false leeches have not the mouth fut^ 
nish^ with cutting jaws, nor can they penetrate the skin of ani« 
ttials ; their intestinal canal and stomach are differently formed^*-* 
ilYM. de Chmie, xzviii* 96, 
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Art. I. — On a pectdtar Vegetable product possessing the 
principal properties of Tallow. By Benjainin Babington, 
M. B. 

[Communicated by the Author in a letter to the Editor.] 

During a visit to the coast of Malabar, in the year 1818, my 
attention was attracted by the very durable natural varnish which 
exudes from the Vateria Indica, a tree of common occurrence in 
those parts. Both the resin and the tree which produces it, have 
been noticed by the botanists of India *. 

Dr. Ainslie's assertion, that this resin is soluble in oil of tur* 
pentine, is not quite correct, its habitudes being nearly similar 
to those of CopauL It is not however to^ this material that I am 
now desirous of drawing your attention. 

On a subsequent occasion, when employed at Mangalore in the 
province of Canara, I learned from a native of that town, that 
the same tree furnishes another product, which has not been no* 
ticed by any natural historian or Euroi)ean resident in the country, 
although its qualities are such, as may render it a valuable article 

« JSm Dr. Rozburgfa, MS. in Sir Joseph Banks's libiary ; Ainsun't Mfit. 

Vol. XIX. N 
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of commerce, and therefore seem to entitle it to the notice of our 
countrymen. The product to which I refer is a concrete in- 
flammable, partaking of the nature of wax and oil, which, from 
its appearance, may not inaptly be termed a tallow. It is in use 
only in the town of Mangalore, and is there employed medicinally 
as an external application for bruises and rheumatic pains, and 
likewise, when melted with the resin of the «ame tree already al- 
luded to, is used as a substitute for tar in paying the bottema of 
boats. The method of preparing this material, is simply to boil 
the fruit in water, when the. tallow is soon found to rise to the 
surface in a melting state, and on cooling, forms a solid cake. 
Thus obtained, the Piney Tallow (Piney is the natire name of the 
tree which produces it) is generally white, sometimes yellow, 
greasy to the touch, with some degree of waxiness, almost taste- 
less, and has a rather agreeable odour, somewhat resembling 
common cerate. It melts at a temperature of ninety-seren and a 
half degrees, and consequently remains solid in the climate of In-> 
dia, in wiiich respect it differs from pafan or coeoa*nut oil; 
wrapped up in folds of blotting paper, and submitted to ntrcMij 
pressure, scarcely sufficient oil, or elain as it is termed by M. 
Braconnot, is expressed to imbue the inmost fold. Its tenacity 
and solidity are such, that when cast into a rounded form of 
nine pounds' weight, (in which state the specimen I possess was 
sent from India,) the force of two strong men was not sufficient tp 
cut it asander with a fine iron wire, and even with a saw there 
was considerable difficulty in effecting a division. Thus exposed 
to Tiew, or still more obviously when a fresh fracture is made, U 
exhibits a crystalline structure, in small aggregated spheres, 
composed of radii emanating from a centre, not unlike the form 
of Wavellite. I learn that animal tallow, when melted into 
large casks and thus slowly cooled, assumes a somewhat similar 
appearance. 

The concrete state of this inflammable, has probably been the 
cause why it has not become more generally known, even to the 
"natives of those farts where the tree is indigenobs, for tys cir- 
cumstance would oppose its bemg applied to the purpose xiffpfkig 
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ligbt, sioM tlM iakftbttenti of Indifti m is well kainro, d^ not use 
eaadkf , Uil Imhim oKclumT^y i for tlie mypiy of wUcb llMy tro 
fanUied by iMttoi^ wi^ sevarsl ftiid vegeteUo oils in aUmdv 



I pnMtd to dotaii mat mo^mAmtoM vbiob I hMw ntd« eeti tUf 
•■fc't a iwi ^/riOi a Tiow to ^fttonaina ito «ti%t at well at lu com^ 
pooidooi aad htUtndtt. 

Tho gpecifie grayity of Pinejr Tallow at the naUiaf point, 
MMtely at 9r\^. Faliranlioit, St .8«ai^, and at M^ it .9M0. 

Chlorine, when pasted throng it m the atelting ttate» aoBWi 
whatdariceat its ooloor, dNMfing it to a pale aikl dirty green. 
It also naparts to it a ^ery yemarkable odo«r, modi retemUkit 
Aat of 'die rind of cucvB^ier. 

Aloohol, speoifie gravity .890, temperatare, 6SP, teparatfd 
Cpom SDO graSnt finely powdered, only 4 graint of a &t dU which 
remained flnid at a temperatnre of 40^, tputt confinaiag the ratalt 
dedmcible from the exposure to pressure already mentioned, 
namely, that yery little elain is contained in the substance. This 
alcdiol, in repeated portions of which the powder was digested, 
until Qo more oil was taken up, also dissolved the colouring mat- 
ter and the aroma ; and on evaporalioo, these became imited with 
the oil, leaving it of a deep amber hue and fragnmt odour. 

Alcohol, when boiled upon the melted Piney Tallow, besides 
this oil took up a small quantity of the less fusible part, which was 
deposited on cooling in minute tufts of a crystalline structure. 
The tallow thus lefit after the separation of the elain, had a greater 
tendency to crystallize, and to contract in cooling. It was aeariy 
colourless and free from smell, and its melting pmnt was raited 
to 99^. 

The fixed alkalies digested on Piney Tallow form with it a 
saponaceous compound, but a practical soap manufacturer pro- 
nounces that he does not succeed in effecting a union, to at to 
form a marketable soap. It is however diificult, wh^ operating 
on a very small quantity, to form an accurate judgment on tUt 
point, although, that it differs somewhat from animal tallow, pvo« 
bably In partaking of the nature of wax, seems pretty eertaift. 

N8 
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When mamifactured into candles, it comes with facility from 
the mould, thas differii^ from wax, which does not readily admit 
of heing cast ; it gives as bright a light as tallow, and has the 
advantage of that material in being free frt>m unpleasant smell, 
and in not emitting a disagreeable odour when extinguished. It 
unites in all proportions with wax, spermaeeti, and.taUow, and 
forms compounds with the two former, intermediate in their mat- 
ing points, according to the proportion of their ingredi^tts, and 
better adapted to the purpose of making candles, than the pore 
and more fusible suhstance itself. 

With a view to ascertain the comparative combustibility of the 
Piney Tallow, candles ei the materials under-mentioned were cast ; 
one mould was used for all, and the wicks were composed of an 
aqual number of threads. Having been accurately weighed^ they 
were burned for one hour in an apartment in which the air was 
ttagitated, and at a temperature of 55''. 



Weight la mins. At tbe end 

wb«a IfKkted. of an tear. Lom, 

WftX 840 719 121 

Half wax, half PineyTkllow - - 770 6S1 139 

Spermaceti - - - - 760 604 158 

Half iperm.^ half Pioej Tallow - 777 6S3 1511 

Aainal tallow - - - • 811 708 108 

Hal/ uUow, half Piney Tallow - -799 681 111 

Cape wax 768 640 193 

Piney Tallow .... 819 702 110 

It should be mentioned that tbe wax candle in this experiment 

was an exception to the perfect similarity of circumstances re* 

quired, its wick beii^ much smaller ; notwithstanding which, a 

greater quantity of the wax was consumed than in the case of the 

^tallow, a result at variance with general opinion. 

In the above experiment the wicks, with the exception just 
mentioned, were of the number of threads usually employed in 
tallow candles of the size used. In order, however, to judge of 
the Piney Tallow more accurately, as compared with wax and 
spermaceti, I had candles made in the same mould as before, with 
wicks composed of twelve threads, the number used in wax can^ 
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dies of the size employed. It was also contrived to cast a wax 
candle for the sake of more perfect comparison. 

The following are the results of an hour's combustion : 

Wdfbt la fralM, Attbetod 
wli«a lighted. of one boar. Lou. 

Wax 7S0 594 IS6 

Half PiMyTaUow, half wax - 750 683 198 . 

Sptnnaeeti ----- 786 590 146 

Half wax» half uperm. - - - 769 616 146 

Piney Tallow 774 684 90 

From these two sets of comparative experiments, which^ allow- 
ing for the smaller size of wick in the latter, coincide tolerably 
well, we are led to conclude, that the Piney Tallow approaches 
nearer to animal tallow in its rate of combustion, than to any of 
the other substances employed; as indeed we might be led to 
suppose, from its melting point being nearly the same. 

It may be objected to these experiments, that they do not ad- 
mit of sufficient precision to enable us to come to any accurate 
conclusion, and it must be admitted that they are only ap- 
proximations to the truth. That I might be enabled to judge^ 
however, to what degree of probable error I was liable, I had 
six candles of the best animal tallow, cast in the same mould as 
the rest, with wicks of twelve threads, and the*«e I burned for 
one hour as before, using the same precautions. I first performed 
the experiment, snuffing them every ten minutes, and then without 
snuffing them at all, being desirous collaterally to ascertain what 
difference in the combustion the snuffing would cause. 

The following are the results:— 

Snuffing every ten minutes. 

Weight in cralot, wb«n Uflited. After one lioar. Lom. 

781 675 106 

7b9 688 100 

784 688 108 

785 681 104 
785 676 109 
798.5 690 108.5 
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Without Snnffing. 




Wtight la grains, wheo llgbted. After one hoar. 
67S 573 


liOH. 

100 


676 


673 


loa 


676 


670 


106 


681 


681 


100 


681 


580 


101 


689 


699 


97 



It thus appears, that the maximum of difference has heen nine 
grains in both sets of experiments, while the average in the for« 
mer is 108*91 grains of loss, and in the latter 101-16. The degree 
of approximation to accuracy in the former experiments may be 
thus estimated. 

I may incidently add, that it also appears that the consump- 
tion of material in a tallow candle, snuffed at intenrals of ten 
minutes, is only 2*76 per cent more than in a candle not snuffed, 
a difference very inconsiderable, compared with the difference of 
light produced. 

The ultimate analysis of Piney Tall >f some 

interest, much pains were taken to ji ;curacy, 

and with the aid of my friend, Dr. IX I in two 

separate experiments, in obtaining perfe i, which 

I have so far reason to believe correct 'as per- 

formed in a glass tube, by means of pt in the 

usual method, and the water formed i n acute 

bend of the tube, filled with a given wei 3k crys- 

tal, coarsely powdered; and immersed ice and 

salt. At the close of the process, this portion of tube was cut 
offf carefully corked at both ends, and immediately weighed. 
The water waa then driven off by the heat of a spirit lamp, 
and the tube again weighed. I have thought if worth while to 
mention this method of colieding the water, as I am per* 
suaded that it is more accurate Ikus to use mechanical means in 
detaining it» than to employ sroriate of lime, or other chemical 
absorbent!, which attract moiHtire so easily, as to make it diffi* 
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onlt to weigh them; or to hring them twice to 1^ Mine degree of 

Ainroeu. 

Resalt of the ultimate analysis of three grains of Piney Tallow : 

Carbonic acid, 18 cubic inches, water, 8'dO grains : 

Hence the three grains consist of 

Cwbon 9.81 35 .7T0 = 10 atenu. 
Hydrogen .ST = .12S = 9 atoms. 
Oxygen .52 = JOT = 1 atom. 

S.00 100 



In a letter from Father Dlncarville, at Pekin, published in the 
Philosophical Transactions for 1753, a somewhat sinular substance 
is described as the produce of China. His words are '* the ber- 
ries of the Tallow-tree are of great use in the southern provinces, 
where there are rety few sheep. Almost all the candles sold 
there are made of the oil drawn frosn these berries. They pro- 
cure this oil in the same manner that I have mentioned concerning 
ti»# wax, (which is procured by boiling the matter rapped off 
the branches of ihe tree) and as this oil is not of so good a con- 
nietesmy as tallow, for its cohesion when candles are ma^e of it, 
they dip them in the white wax mentioned. ** The external coat 
tlms made, prevents them from guttering. At Peking the same 
thing is done with tallow candles/' 

That the Chinese vegetable tallow, and the Piney Tallow, ate 
not the same substance, appears from the remark that the former 
is not of so good a consistence as mutton tallow^ whereas the 
latter is decidedly harder, which is one of its advaati^es over that 
BUitarial. 

By recent inquiry, I have ascertained that 500 cwt. of Piney 
TaUowmi^ be procured in the town of Maagalore for fifty rupees, 
which b somewhat nM>re than 2d^ per pound. At this moment it 
i^ppears that not more than two tons could be purchased^ since if 
we except the trifling quantity consumed as a medicinal application , 
it ie only applied to one purpose, and manufactured only in one town. 
The tree* however, is so common throughout the western coast 
of the* Peninsula of India, at least as far northward as theboun* 
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darief of the Protince of Canara, that though the fruit in not now 
turned to account, it would no doubt be brought into use were a 
demand created for its valuable product. 

It would be out of place to enter into any detailed speculations 
respecting the eligibility of introducing this substance as a material 
for candles. It may however in general terms be stated, that it 
could be imported into this country at less than one*fourth the 
price of wax, and though it does not possess all the advantages 
of that substance, it is still considerably superior to animal tallow. 

Aet. U.'-'Outlines of Geology^ being the Substance of a 
Course of Lectures on that Subject ^ delivered in the Am^ 
phitheatre of the Royal Institution of Great Britain, by 
William Thomas Brande, F.R.S. Sec. R.S., and Profesaor 
of Chemistry in the Royal Institution, S;c. 
[CoiiUna«d from page 99.] 

m. 

OxoLoer, like most other branches of study, must be considered 
in its practical, and in its theoretical relations, the first teaching 
us the relative positions, aspects, and qualities of those minenl 
aggregates, or rocks, which incrust the solid nucleus of our 
globe; and the second aiming at the discovery of the causes by 
which they have been produced, and investigating the events 
which have attended their deposition, and influenced tiieir ar- 
rangements and characters. 

In eitiier view of the subject, geology presents an interesting 
field of inquiry, and when observation is blended with theoiy, 
when we are permitted to relieve the drudgery of collecting facta 
by incursions into its speculative regions, it opens a train of study 
and of researdi, to which few, from its variety and importance, can 
be inattentive or indifferent. 

Whatever temptations may be held out, to deviate into tiie 
contrary path, and to amuse ourselves with the h3rpothetical 
flights of the numerous writers who have indulged in the specula- 
tive -department of our subject, I propose, as far as may be, to 
confine myself in these lectures, to details almost exclusively of |i 
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practical nature, and if I sotnetimes yentare to pot a theory before 
yon, it will rather be to show its failings and defects, than to 
offer any thing towards its embellishment and support; for it 
will be foand, that in geology philosophers have too generally 
conunenced their inquiries in the study ^ instead of in ikeJMd; 
that the most visionary and preposterous notions have been sanc- 
tioned by gpreat names, and supported by most able controrer- 
sialists ; and that persona] and acrimonious disputes have been 
suffered to ruffle the calm of philosophical society, which might 
have been speedily and amicably settled, by a reference, not to 
books of theorists recording opinions, but to the book of nature, 
establishing the fact. It is, I think, chiefly to the labours of 
modem and even contemporary geologists, that we owe the new 
and improved features which this branch of natural knowledge is 
acquiring. In their publications they have candidly recorded 
fiicts, which have shown the futility of mudi that was before 
thought sound argument and reckoned as brilliant reasoning ; and 
there has therefore of late, in our hemisphere at least, been a pro- 
portionate and promising defalcation of those writers, who though, 
on some occasions, profound and ingenious, are not consistent with 
nature ; or who have misemployed their abilities in assimilatiag 
fiwts to theory, instead of adjusting theory to £&cts. 

C^eological theory, however, has, if properly estimated, many 
and important advantages, and many of the geological facts which 
have been established, as well as of our most valuable practical 
documents in illustration of the structure of the globe, or the 
stratification of particular districts, have (as I hinted in ray in- 
troductory lecture) been derived from those whose curiosity has 
been incited to the inquiry, by the stimulus of theoretical discus- 
sion ; this indeed is universally the case in the prog^ress of expe- 
rfanental science ; and although there are still among ^ phik)eo- 
phers, a few who are credulous in respect to all that confirmt 
their preconceived opinions, but sceptical upon the facts ^at 
oypoie tiiem, the greater number have shown their willingness to 
exchange opinions for truth, and to eradicate error wherever it 
occurs, and however exalted the name or character by wUch it 
mav have been jAanted, 
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A«9 then, I truit to find a sofficiency of fiftcUy and thom infea^ 
rating and iniperlant, to forvi the bask of these lectives, IshaU 
aik onoe proceed to U^ before jou a brief account of the structure 
of the earth's surface, without stopping to inquire whether tha 
gk>be we iidiabit be an extinguished sun^ or a mere pinqple 
hvushed fr^m the face of that luminary by the tail of a comet: 
whether as Kepler thought, we are parasitic animals, sporting 
upon the exterior of a huge leviathan whose nostrils are volcanoes, 
and whose perspiration constitutes the ocean : or whether we may 
assume tiie mineralogical conjecture, that the earth is a monstrous 
crystal, the sides and cleavages of which represent the strata of 
its surface* 

The strata of the globe (for notwithstanding tiie imatheraa 
witii which Mr. Greenough <^ns his Esaa^ an Oeohgif^ I shall be 
bold enough to use that term, under the presumption of its gsoe* 
ral intelligibility) appear from the concurrent testimony of tva» 
tellers, to present everywhere upon its surface, certain aoalog ies 
in respect to arrangement, and to succeed each other in a certain 
definite order. In the valleys, and we will assume the ?aUey of 
the Thames, and the greater part of Essex, as an instance, we 
find gravel, pebbles, sand, and other matters resulting from de* 
tritus, mixed with move or less of vegetable rtauuns, and consti« 
tttting soils of various degrees of fertility and extent. The soil 
being removed, we find clay and sand resting, probably every* 
where, but evidently in many place upon chalk, and containing 
such a remarkable assemblage of oiganic remains, some of veget<* 
able, and others of animal origin, as almost to baffle all conjectures 
as to whence they came, or under what circumstances they were 
brought together. The reooains of sea animals are blended with 
those of the land, quadrupeds with fish, and fresh- water ttk with 
thoes peculiar to the ocean* Animals of the land, the air, and tha 
watar, are assembled together in most unaccoui^able inoon* 
graity ; Ihiit and kaviss, hazle nets and pine cones, are mixed 
with ^Murk's teeth, crab's clawsi and oyster-^ells. No less than 
five hundred ?asieties of fossil-fruit, mixed with sea-shells of 
varioua deftcriptioBs, have been found in the day of Sheppey 
Island ; and Mr, Trimmer's brick-fields at Brentford have yielded 
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snob a resiarliabte coUeclioii of sea- A^Uif shark's teeUr, boo^ of 
the «laphanl| hifypopotamus, ox and deer^ together wHh fresh* 
water sheUS) as to impress us with the idea of the desttactleM or 
ralicf of a vast menageri^y ia which niiimsls of aU deaonliiialiotiS) 
and from all quarters of th^ globe^ bad been assdeioted^ 

The clay formation of LoodoB and its yiclahy, id thrdwn into 
ipaoy pieturesque irr^pilaritieSt which are hidden by the build* 
iliga of the metropolisy but which are seen in Sbootess HiU a* 
t^ oast, in the hills of Hempstead and Hlghgato on the west, add 
which contribute to the unriyalled beau^, inthilline of proe** 
pect, of Richmond HiU in the West. 

Ia the Isle of Wight, at its west extremity, there is a seetion of 
t|M deposits superior to the chalk, attended however by sone pe« 
ooliarities to which I shi^l advert more in dMoL They bx€ eepo* 
einlly remarkable for furnishing alternations of marine and fireeh* 
water shells, from which it has been omijicimrmi that the tfpot haa 
haoQ sobjooted to aUematiug inundations of the sea, and that in 
•MM part of the intorvening period, it has formed the bottom of 
a freshwater lake. 

. If we travel from London to Paris* we findf in the vicinity of that 
motrcq^olis, facts equally irreconcilable with idl eommooly adopted 
thooryt and in most i^peots reSemblixig those whi^h the London 
hadn^ as it has been called, exhibits ; for, if we suj^pose a iaige 
cup or concavity, scooped out of the chalk, imperfect in certain 
parts upon the sea^ooast, where sections of its contents are exhi* 
bitedf and filled up with sand, clay, organic relics, and i^uviai 
products} we shall form a tolerably accurate notion of the general 
character of these districts. 

. In the Paris ^o^'n then, the first substance that occurs, lying im* 
mediately upon the chalk, is a layer of plastic clay it for Ae mann* 
facture of pottery, and upon this is a coarse limestone, with b^ of 
sandstone and marie, endk^ing marine petriiMtions of various 
kinds, attd many shells ti^iieh still retain thei^ f^^^ lustre. 
Hue stratum, howevcir^ is not quite oontinuoos, fi>r, in some plaoev^ 
its space is occupied by a siliceous limestone without any shells* 
We may, however, ffM i\A poSitfdA atid COnteflts of this stratum, 
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call it the lowett marine formaHan. It k covered by a bed of gjj^ 
sum, and by one of marie, enclosing a rery remarkable series of 
organic remains, among which we may particularly notice, petri- 
fied wood of the palm kind, and the relics of shells and of fishes 
apparently of fresh water species. But, in the gypsum, are abond* 
ant remains of amphibious animals, and birds, including the bones 
of an extinct species, rarying in size from a sheep to a horse; 
there are also the bones of an unknown species of dog, fox, and 
idineumon ; the hemes of the pelican, starling, and quail tribes ; 
of the crocodile and tortoise ; and of several varieties of fish 
allied to the present species that inhabit fresh water. 

Above these beds, the contents of which are thus miscellaneous 
and remarkable, and which are supposed to bear traces of fresk 
watsr deposition, we find two beds of oyster-shells, one of which 
exactly resembles in the appearance of the shells, and in their 
disposition, those which are usually found in the ocean; the 
greater number of them are whole, ajdd have both valves ; they 
alternate with sand and sandstone, and are covered by a deposit 
of limestone, containing fresh water and land shells, nearly all of 
which belong to the genera now living in morasses ; lastly, we 
oome to the uppermost deposit, containing rounded stones and 
pebbles in a mixture of sand and clay, and aboundii^ in the fossil 
remains of laige trees, with the bones of elephants, oxen, deer, 
and other large animals *. 

That low and level countries, in general, exhibit the same ex- 
traordinary records of devastation and change appears probable 
from various geological investigations that have been made in 
several parts of Europe, more especially in France and Germai^; 
and in some districts of North America, which have been geolo* 
gically explored, similar evidence of analagous changes is not 
wanting. 

We may now revert to the strata lying upon the chalk in the 
Isle of Wight, in order to examine a little more particularly \he 
oircniQStances under which they appear to have been deposited | 

• rid§ Cut »m and BuoNoNiaST. 
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and here the terlicality of certain strata in the neighbourhood* 
which are osnally horizontal, and which here exhibit traces of 
having been horizaniai^Bre not among the least remarkable of the 
phen<Hnena which this district exhibits. Headon Hill, situate at 
the west end of the Isle of Wight, in Alum Bay, is about four 
hundred feet high, and exhibits, towards the ocean, a curious and 
distinct section of its strata. Its base, as there seen, is a £ne 
white sand, which may be traced into Totland and Colvill Bays on 
the north, and which, from its purity, is in great request among 
the manufacturers of flint glass. 

Upon thb is a bed of gray clay, in which selenite and fossil 
shells occur, and which supports the lower fresh*water formation 
of this district ; that is, it has lying upon it a series of marles, 
some of which appear to consist of fragments of shells, with a few 
entire portions, from which their species have been ascertained. 
1*0 this succeeds another stratum, containing sea-shells in great 
abundance and perfection, and separated by a bed of sand a few 
inches thick, from the upper fresh-water formation, composed of 
a marie, abounding in fresh-water shells, and covered by the al- 
luvium, which forms the summit of the hill *. 

Having now adverted to a few of the most remarkable facts re* 
lating to the uppermost strata of alluvial matters, it may, perhaps 
be expected that I should considei^ the various discussions to which 
they have given rise,' and the opinions that have been maintained 
respecting the origin of such strange events as are thus presented 
to us at our very entrance upon the examination of the earth's 
strata. 

It has been frequently argued, that the deluge is quite suffici- 
ent to explain all the remarkable assemblages of the remains of 
birds, beasts, fish, and vegetables, we have just had occasion to 
notice ; and to account for the occurrence of the elephant, the cro- 
codile, and other animals of that description in these northern 
parts of our hemisphere, it has been conceived, that they were 
washed from tropical climates, and brought to us by a great and 

* Vide Wbbstbr, io Qiok Trtmt-, and ftc H.fiM0L8nBi.D's DncripUt m of 
mtJ$U€f Wight 
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fyrerwlielming current of water, traversing the globe in tWe iirec* 
lion ; Imt tbese very theorists tell us of the formation of gravel ; 
of i^ detrition and romiding down of the hardest eubstancee in 
nature, by the same torrent, and yet the organic remains we havt 
been lookii^ at are for the most part so perfect, that they re* 
tain all thoee protuberances and indentations by whidi the aldUiit 
eye of the anatomist not only detects the part of the body td 
whldi the bones belong, but discerns fai the majority of eases. 
Hie genus and species of the animal, by the inspection of a single 
bone. Hei^ce it has been inferred, but the inference, as we shall 
see, is not without most weighty objections, that these animals 
Hved and dwelled upon the very spots in which we now find them. 
The bones of elephants and other very large animals, some approach^ 
Ing to, but others widely different from the species now in ^dst^ 
ence, have been met with in almost all countries where they have 
been diligently looked for, either in caverns peculiar to certain 
roeks, or in the alluvium of valleys, and generally, therefore, either 
in, or not far fixmi the beds of rivers, and in islands as well as con*' 
^ents. Marsigli, in his History of the Danvbe^hsa described die 
remains of elephants, supposed to be those which Trajan carried 
with him in his expedition against the Dacians. At the beginning 
of the last century, nearly a hundred tusks of elephants were dug 
np in an alluvial s<nl in Wirtemburg, some of which were upwards 
of ten feet long, and they were accompanied by the teeth end 
bones of several unknown animals, or extinct species. 

In Italy, the country about Verona is famed as the reporftory 
of organic relics ; bones of enormous magnitude have there been 
exhumated, and in such a perfect state, that we can scarcely sup- 
pose them to have travelled far, much less to have been submitted 
to the continuous operation of, or to ordinary transportation by 
water. No wonder that the ancients thought these were the re- 
mains of a giant race ; that Pliny talks of human skeletons; 
twenty-four feet high ; that Kircher describes the skeleton of 
Pallas, ^ain by Tumtis, as higher than the walls of Rome ; and 
that of one of the Cyclops, probably Polyphemus himself, as having 
been somewhere about 300 or 350 feet high. The i 
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mi ediMn of great vetpeetolttii^, give at tlie DMamurfis of ^^ikn 
eoloasal penoug^B, and vImii w# reiact, that the emlidltf waA 
mm\nHwfT9Utmk that are here so glaring, are not tlw ernNS of 
thoiroakaadiiliteratet bat of men of loMmiag, and laea of i alua t u 
of the host Inetmeted by reading, by oonTortalioDy and by travel, 
of any in the agee in ivhich ihef iiyed, we oannot but be etmck 
by &e diffneace betimen the criterion of truth, at recaifed m 
thoeeaf^ and at the present day ; a divcreity referriUe to dlTeffi 
Unaee, but to none move than to the progteee of aatnral aad 
experimental science, in modem, and more particularly in mr 



That the adniali, of wfaoee remains we are new speaking, aet«* 
ally oeenf&ed the spots apon whieh they are fonnd, and that their 
efcelatona were not transported thither by the deluge, or by aay 
post^dilwnan debacle. Is by some supposed to be rendered adtt* 
tionaliy probable, by the diseovery of a rhii^eeros and of an 
ejiphint in the noith of fi^ria, with part of the flesh and skin 
preserved. In regard to the fimner, Pallas observes that its foot 
alone was coated with more hair than that usually found iipoii 
Skm whole body of any living rhinoeeros ; and hence he saggeete 
die probslbility of ^ animal having been a native of a colder 
dBM diaa die Torrid Zone, and it is known that the i^i^ 
aaceroa in the Voti^ of India has more haiir than die anSmat 
4welling in die Sondi of Africa. Again, in the year 1TW» 
tiiere was discovered in an iceberg, on the North shore of 
Baberia, a singular mass, whidi die iehermen observed f>r se* 
vend wintem without being able to ascertain what it was, when 
fan laos, in consequence of the thawing of die ice, it beoam^ 
evident that it was a large elephant-like animal, of which 
«neof die tasks was protuberant. We are indebted to Mr. Stokca 
iisr ttn aeeounA and drawing of die skeleton of this animal* ; the 
tasks were of extraordinary size and beauty, and as the proprietor 
^rae wtibuA with the profit they afforded, he was heedless as to 
the eaaeaeSk die greats psat of which served as a repast Ar the 
hoa»t wolves, and foxes, who seem prodigiously to have relished 
* Vide Vol. Yin. of this Journal^ page 95. 
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tUfl anli-dilinriaii dalicacy. The 8k«letcm is about a| imt kigii^ 
and 1^1 long, and k now in the Moseum of Petefsburg^. 1% was 
oov^ed with hair in Bueh abundance, that Mr. Adame, who res- 
cued the remains from destruction, found no less than S6 pewnds 
weight of it left by the beasts of prey that had devoured the flesk. 

While upon this subject, it may not be irrelevant to observe, 
that almost all the ivory turner's work made in Russia, is frooi 
tiie Siberian fossil ivory tusks, many thousands of whidi are 
annually obtained on tiie banks of the larger rivers of that mighty 
empire. 

I have adverted to the existence of fossil bones in variovs parts 
of America; those frcMn the Ohio are particularly wcMtthy 
notiee, and were a long time confounded with the mammoth os 
fossil el^hant of Siberia. But as Dr. Hunter long ago observed, 
and as M. Cuvier has more lately remarked, though there are 
strong resemblances, there are also marked differences in the 
dceleton, and the teeth especially are more those of a carnivorous 
than graminivorous animal ; the enamel is external, and the shape 
and structure of the teeth such as to have fitted the animal for 
tearing up flesh, rather than masticating vegetables; they are also 
peculiarly tuberculated: hence Cuvier, referring this animal to a 
distinct genus, has called it, Mastodonton ; he has, I believe, ascer- 
tained the existence of five or six ^ecies, some of which are found 
in the Old World. I have adverted to the arguments in favour of 
the existence of these animals upon the spots in which they ai^ 
now found, and have shewn reasons for supposing them there do* 
miciliated ; but to render such an opinion plausible, it must be 
]»t>ved that the climate of the northern parts of the world was 
once much warmer than at pre-sent, or that the ftJiiwfAliy them* 
selves were endowed with very different temperaments, and w« 
are far from being able to substantiate either of these requiaitef. 

Against such an opinion it has also been aigued, that very 
abundant remains of the same descripticm have been disoorered 
in. islands, and even in some of the snudler isles of the Msditena* 
nean, which would scarcely afford an elephant food for a week, and 
thus it has been supposed that the idea of these animals having 
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b6t&ai'lM«ieaiitiMfeMeC8i0pi«pdst6roQ8«Bd abitt^ bvtthtii 
i^«itt, it Ib msBifestly not inpoBsible, thvt when tke nUudS'Hi 
4| ig ^timi w«fFe iaiiablted by tbMe lavg^r animalSt tkef -weie pavts 
of m wu thi eiit ^ aad it is not diffienlt, as I shall show hy^-and-byi^lo 
Bi)^ ulMii({ gitNiuds' in siqpport of such a theory* 

AaolhOT cire u ms ta nce hasheen urged against* the notion Ihat 
these hoaiBB have been tranaporte^ from other coontiiee, wfaiefa is 
their Tety general diffasion, and their abundance in various sitaa* 
tioas as tv«ll sb dimate^; had they only occnired in coantries 
coaqnered by the Macedonians, the Romans, and the Carthagintaiis^ 
aad were Ihey the bones of the elephant only, aad furiiier, did 
they present no peculiarities that stamped them as a more aneient 
and an eztinet race, yre might suppose, with the earlier %peeala« 
tors, that they were the bones of animals which had perished in 
the warftre of those nations, but taking the facts before us into 
^le account, If is perfectly absurd to regard them as the vietims 
of the restlessness and ambition of the human race, and they seen 
(as a modem writer has suggested) to belong to a period when 
man's dominion over the earth was United and feeble; when 
perhaps the human race was confined to some favoured spot, mtd 
when the elephant, from his sagacity and strength, ^ was the chief 
master of the ear^.'' 

Among the extinct species of carnivorous animals, wemu^ M( 
forget to men^on the bears, whose remains are found in the caves 
of Bar^th and the Harts; the bones discovered by Mr. Whidby, 
in certain caverns in the limestone of Pl3rmouth probably belonged 
also to bears. ^ Nor must we omit the singular associatioaB of 
bones described hy Mr. Buckland in a cave at Kirfcdale, at Kirby 
Ifoorside in Yorkshire, among whidi Ihose of the hyaena, bear, 
waif and fox, of the elei^ant, rhinoceros, hippopotamus, horsct 
deer, rabhk, nod' waiter rat have already been discovered, presfestw 
lag' a tmly curious assemblage, and importantly connected with 
varioae <^otaof geological inquiry. From the apparently gnawed! 
coisMkJk»i«f the bones, h has been conehided that the den was 
inhabited 'by hjivsnas, and that the oUier animal remains are . tiie 
Imm of thoDT prey wlikh had been dragged into the recesses of 

Vol. XIX. O 
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Ibtt den. CiiTMir seems ineUaed to suppose, AM the era Of tbeM 
aaimals wasof alaterdate than that of tiie pi>iPinoith> ai>d se diene 
ii no appeanmoe of any sudiiea calaalrophe luktiog attended theif 
■epnlture, and as they ar^ unaooompanied by the booee of ssariaa 
animals, he also thinks that they lived and died intheeayems wbiA 
now contain their remains. ^ Eadi eaTem* it has bee» sapfoaedt in 
the eztensive chain of the Hartz and Hangarten tnonntainst wee dw 
den of a sii^le despot, who s^Uied forth to pi^y upon the defoiftee^ 
kH inhabitants of those woods which in later times, after men had 
become masters of the world, were called the Hyroinian Forest."^ 

Perhaps the most remarkable unknown epeeiee of fossil aniiMli 
is the elk el Iceland, to which I ought before to have adverted ) 
it differs from our jHresent elk, and firoen the rein*deeri in the sia^ 
and eonformation of its horns, the largest horns of Uviaig* eUis not 
being more than half the size of those found in a fossil state* 
But Mr. Weayer has rendered it probable that theae remains ara 
not antediluvian. 

But if there be a difficulty, and a great o«e there is, in aocouitf'^ 
ing in any plausible manner for the acemnulations of bones and 
remains of animab of species now estinet, and in climates and 
countries apparoitly foreign to their hahite and oonstitotfoiMf 
there also are great difficulties in framing a theory to acoewt for 
the altemationa of salt and fredi^water shells, and for these pro- 
digious acoumulationf of pebbles and rounded fragments cmieti* 
tutli^ the beds of gravel that are incumbent upon the clay^ and of 
wbi<^ Ix>ndon and its vicinity presents us with such numerous and 
^ien interesting iastanees. 

J have already adverted to the notion of the attemale inroads 
and retreats of the sea, combined with the oooaeional existence of 
fresh* water lakes, as having boen aseamed as the most easy me*' 
thod of accounting for the alternations of ahella and depoaits that 
have been discovered in the vicinity of Paris, and in the Isle of 
Wight ; but this hypothesis is open to unbounded olfec^ions ; the 
beds containing the different deposits closely resemble each oIlMr ; 
the marine limestone and the fresh-wnter limeetone, the mariM 
clay and the fresh^waler clay, and the marine grit a»d the fredn 
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giril, preaant aa meehuiical er vuneralogioal difforaie*. 
W« Qityi lb^rtfore« perbaft* bs MeptioaU and ther« it mwek 
greiuidi fDr tovptidviiy oonetraii^ the ti^posad «ecimcy of dk^ 
tiJ M ti o n tetipetA river Md i»a ihellt; the eooMnon tati' it Hk 
ihiekiMttt Mid an cKtranaly daUoata: and tiua ahall h, merafy at 
Miehf rof ardad at a fradi««atar dapotit vliara il happant to lill 
ia wkh bypothatia ; bat wa weU know, tiutt taa^ebaUt are by bo 
ataaat nniftireidy tbiafct Bor aare nTar«eballa atwaya thm aad 
da l k a> a » Mr* OraeB0«gb» tiierafera, is jntdiied in donbUng ^ 
pottibility of tbe depositing menstruum baving diaaged without 
tAy oorretpondiag cbange in die depoaited inatteia ; axid In dis- 
craditiag tba probaUlity af a aea baTtog rttfaad befMre a lake, or 
ft lake bating been orervbalmed and annihilated by the inaa^ 
datmctf tba seat witboot any trace of anoh catattropba being any 
wbere vieiUe^OB tbethenandatiUnneoaseUdatedaiidanreiritlkig 
ataleiiaie ivbieh fimuthed tbe toene of aetion. Bat tbe idiema*' 
lien W tba prtadpal difficnlty, for tbe ezlttenee of lakes at letelt 
and in iteatioBt wkiA tbey now no longer ooenpy, is rendered 
pKbabla by tba obaraetera and atnictaia of the sides <rf bills and 
mDaortaiat tbat bound eextain Talleyt; and more espeeiiilly by 
tbd reiy remarkable appearanott, aonathufting ii4utt are tersfted 
the far(WM leodt of tbe maintaint of Locfaaber. The very extra* 
oadnary atpeet of tbeae ridget» it tneh at to amst tbe attention 
of tbe tMtt inaurions speotater, and we cannot wonder that tbe 
ariilivy and poetical bifl^ilandar thonld attribute to tbe ideal and 
gigantie beingt of former day t a work, wbiob seoraing the mimie 
afiirts of tbe p ro aa n t race, marobet over the mountain and tbe 
TaUay» aad bolda an undarviating course over cn^s and torrents. 

niata ridget or roada are seen in three sti^ong lines on each side 
of a laog, hollow, aaid dafl|> valley, at a ccmdidemble elevation; 
and oorrttpoodiBg exaotly with each other* Among tbe nodoml 
•f tbair or%in aome are purely imaginary, others may be bypo'^ 
tbatioatty supported* It bat been supposed tiiat they were made 
far tbe pleaanra of certain kingt of fteotland, who resided at 
hwrarlaaby Oattlot and near tiieee are tbe kettles of An^l, in 
I wMk equal probability «be reytl pertOBages are supposed 
02 
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to lum dressed diiir venison. But shfaongh the magiuiceftce ttf 
the object is such as to heat the hnagioaticm, and impose upon 
the judgment when considered as a work of art, we nmtt look to 
some natural operation for the origin and cause of the phaK>- 
ni«m, and among these none more plausible than the idea of the 
kke having successively occupied the different heights in the 
valley of thAse roads, and haring fermed them by the contintMil 
action of its waters, the e^fes and boundaries of which theyrepre- 
sept; of sm^ phenomena we shall offer more decided evidence 
ia a future lecture. 

The depositions of gravel so common in the London basin, atid 
more espeoialiy iqnn the nortii of the metropolis, are very gene- 
rally admitted to be of aqueous origin, and it has been supposed 
chiefly to have arisen from the wearing away and demoiitioii of 
strata once lying above these alluvial matters, and especially from 
chalk Aims rounded by the attrition of those waters which broke 
down and washed away the chalk that contained them ; there is, 
however, the most distinct evidence of the more remote orig^inal of 
these beds, for they contain pebbles very unlike those flints now 
£anind in c^alk, and they often present pieces of granite, quarts, 
and other matters, not only not existing in the ne^hbouihood, but 
very unlikely ever to have fcHmed strata lying above our present 
ohalk beds. Some more extensive, violent, or {general cause, 
therefore, must have operated, as indeed is rendered evident by 
the ipspectiou and situation of those larger and scarcer masses of 
rock, evidently rounded and transported, which are called h&ut^ 
den; these were probably much more abundant in former times 
than at present, havii^ been removed partly for tibe purpose of 
boilding, and partly in clearing land for cultivatkm, but how they 
arrived in their present sitoations, often far distant from their 
evident sources, and not unfrequently with hills and valleys inters 
vening, is a questi<m which can only be answered by supposing 
what may perhaps be regarded an extraordinary and vnwarxaAt* 
able stretch of hypothesis; namely, that these boukbrs wore 
rolled into the places they now oeeupy, by sosne tremendeos vnr* 
rent and iram da ti jwi i eanirifl« saadigimvel, aAd^^ooUsfs $kmg 
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m& itt and -which occumd before nuuiy of the hiUs and valleys 
that now lie between the sonrces of the boulders and their present 
situations were formed and excavated. That our present toirents 
oonld never have moved these mighty masses, considered inde* 
pendent of their origin and localities, is quite obvious ; and hence 
aome have been driven to the necessity of assuming a sudden dis^ 
ruption of the chaotic ocean, attended by earthquakes, which rent 
the strata, and loosened the masses that we now find transferred 
to places far distant from their original homes; but the event 
of the deluge will amjdy suffice as the cause of these phosnomenS;* 
Certain it is that no powers now active can be considered as eA« 
cient for the production of our beds of gravel, and much less for 
the transportation of boulder stones, and that we must go back to 
a different aspect and state of the earth's surface from that which 
it now presents, and that we must suppose planes to have existed 
where the surface is now irr^^lar. To illustrate this position by 
actual x>ccurrences, we must suppose that the blocks of granite 
met with in the recesses of Mount Jura, and which if we consider 
them as derived from the source nearest at hand, must once have 
formed part of Mont Blanc, attest the non-existence of the Valley 
of the Rhone, and of the Lake of Geneva, at the time of their 
transportation. That the parasitic gravel and soil of the island 
of Malta attest the non-existence of the Mediterranean at the 
time they were there deposited. That the blocks of primitive 
Norwegian rocks that are scattered over the north of Germany, 
Russia, and Holland, and ocMsionally met with on the east coast • 
of England, announce the non-existence of the Baltic and German 
Sea while these blocks were in motion. And lastly, to come 
nearer home, the beds of pebbles and pieces of granite and quartz 
that constitute the diluvium deposited upon the little island of 
Staffa, could not have resulted from the flow of water in the 
present state of things, but must be referred to an antecedent 
period when Scaffa formed pan of Mull, or when the Tvhole wss 
perhaps a promontory of the main land. If we imagine, says Dr. 
Mac Culloch, the origin of ijfke alluvial matter to be in Mull only, 
itetiU pr^fs grert chapgt* ; if we suppjue, aa s^me M»e siip- 
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^pOBtAi ihat StalFil, as it now is, was Hfted from the bottom of Ae 

^ooean, with these pebbles and Als aHnvium lying upon it, we do 

^ot diminish our difficulty; we assume changes greater than llbt 

'^mer, and adopt causes less consistent with the eflect. Whether 

the Ibrces that have operated hare been gradual or rapid, slow or 

"midden, are questions which perhaps may be answered by an 

exftminatfon of the strata and -their arrangements, and as we find 

4heie apparently undisturbed, it is not likely that the separation 

^f Staffa ftom the adjacent islands shonld have been effected by 

tmy great dislocation, or earthquake, or Huttonian force emana* 

ting from below ; it seems to have been more gradual and tranquil, 

and to have resulted ttom powers which have not shaken or dis* 

turbed the neighbouring parts, but yet have cut and carved away 

the intervening rocks. I must however beg that none of these 

temaiks may be considered as having any reference to Ae origin 

of the island itself; but merely to the probable source of At 

'matters which lie upon its basaltic strata. 

If we now reflect upon the wonderful occurrences which even 
our most superficial strata record ; upon the extinct species of qua* 
drupeds, birds, and probably of vegetables, which they contain ; 
and upon theenigma which the mere inspection of a gravel pebble 
calls iiixm u6 to solve; we shall not be surprised at the occurrence 
t)f greater difficulties, when we descend into those strata of tjie 
earth, of an origin more remote and recondite ; and I ^trust that 
*my hearers, seeing the insufficiency of theories, even when ap« 
plied to the simplest cases, will not be disposed to consider that I 
have judged amiss, if I pass lightly oter the speculative part of 
geology, and limit myself chiefly to its less excursive and enite)> 
taining, but more profitable practical details. 

JIrt. III. Description o/Psittacus Pieldii, a new species of 
. Parrot from Australia. By William Swainson, F. R. «nd 
. L.S. 

In my account, reoently pnblishedv of teTeml additbni to the 
Omith6logy of AustnUia, I htve not MAicM ^ lAMt fteaMilrii 
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9wnt€^ mi a form and tpeciefi totally dissiii^lar from all thoe^ 
Ml^rto rdceired from the BontlMrn hemisplMre. To the libtrality 
of toy friend Barron Field, Esq., I am indebted for the only spe» 
eimen, so for as I can learn, now in this country ; and it is in 
juBtioe to the scientific acqairements of that gentleman, that I hers 
eommemoiate it hy his name. 

' The superb fomily of PsiUacid<»^ wherein nature has united 
M that is lovely in colour and gracefol in form, has engaged the 
attention of two eminent ornithologists now no more, MM. Le«- 
TEillant and Kuhl. The latter has, with great judgment, divided 
the mimeroas species it contains into natural and geographic 
groupes ; and my friend Mr. Vigors intends shortly to inrsstigate 
and arrange the whole family according to the quinary system Of 
Mr«^ M^Leay : the subjeot is inviting, and cannot be in better 
hands : I shall therefore merely give such a description of ihe 
bitd before me, as may enable others to ascextain the station it 
may be found to occupy among its congeners. 

P8ITTACUS PiiLan. 

Rt^oui'headed Parrot* 

"jP. viridis; cQpite castaneo^fusco : alts infrd, nigri$ ; ttctridbus 
interwribus caruleis ; caudd rotundaid. 

Green; head chestnut-brown ; wings beneath black ; under wingw 
covers coerulean-Mue ; tail rounded. 

In titt, this bird is rather larger than the Coram Lory; the bill 
is comparatively thick and strong; the upper mandible has a 
slightly snkated line down the middle of the culraers ; while the 
mder mandible is longer than it is deep ; the gonix ascending, 
aad die tip thick and obtuse, like that form seen in the short-tailed 
pamtt of the New World ; the under part is obsoletely triangu* 
lated ; the cere is entirely naked, and the aperture of the nostrils 
'Very large, aad perfocily round. The entire plumage of the head 
aad ears is a deep red or chestnut^brown ; much paler on the 
tow«r pari of the cheeks and chin, whore it becomes tinged with 
green* All the remainteg uppsr phimaga is of a rich and chaise* 
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aUs grass-green, in some lighls tinged wilh goUen yeUow, aad 
in others with brown. The under plumage is pider and more 
inclined to yellow. At the base of the wings, adjoining the sea* 
pulars, there is a small obscure reddish spot. The quilb on their 
outer surface are dark green, but on the inner suHace dusky 
black ; while the inner 'wing-coYers, and the feathers on the sides 
of the body immediately adjoining them, are of a brilliant sky- 
blae. The second and third quill are very slightly longer than 
the first. The tail is of a moderate length and rounded, and the 
extremities of the feathers are ovately or obtusely pointed: the 
colour above is green, with the interior webs yellowish; and this 
last colour predominates on the under surface. The tarsi are 
black* said con^Mtratively short. 

Art. IV — Oh the Origin, Materials^ Composition^ and Ana^ 
logies of Rocks^ by John Mac CuUoch, M.D., F.R.S.E, 

[Concluded from p. 44.] 

Of the Analogies among different Rocks, and ofAeir resembiancu 

to Unconsolidated Strata. 
Having thus attempted to assign probable causes for the conso« 
lidatton of the original materials of rocks, it will not be useless 
to attempt to trace these through their progress; to inquire 
if it vi possible to discover, in the component parts and dispositicm 
of ihe most ancient rodcs, any resemblance to the loose matters 
which are now daily deposited beneath the waters of the present 
earth. 

On the subject of the unstratified rocks, little can here be said 
in additiion to the remarks on their origin which have often been 
made ; but as these must have been formed out of previous rocks, 
and^not from original materials, it will be better to pos^)one any 
observatiaos on them till the last* 

If we examine the deserted seat of an inland lake, we disoovmr 
beds of compact mud intermixed with leaves, or of mud with land 
shells, or <^ sand, or of peat, or of all these, in one or more series 
of alternations. Abstracting the question as it relates to peat, 
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wit kave liere an analogy to the roeks of a ooal smes. The miA 
with its ]dant8, or sheihs, represents the different shales and 
IsnwatOBes ; and the sandstone is the coimterpart of the sand 
bed. The whole requires iXHisolidation only* to render it an or* 
dinaiy series of rocks. 

In sinking through the ancient estnaries of the sea, long fiUed 
up a^d converted into dry land, similar beds of mud and clay, of 
marine shells entangled in mud, and of sand and gravel, are 
fiwnd; varying in number, in thickness, in the <»^er of repe* 
tition, and in the quality or nature of the remains, in ahnost every 
place. It is unnecessary to point out . more distinctly a similar 
analogy in these preparations for a series of secondary rocks ; but 
it obviously requires only a repetition of the same deposits, suf« 
ficiently frequent, to produce the whole series of secondary 
strata. At yrhaX period the act of consolidation may have taken 
place, we have no means of knowing ; yet, as far as our obser* 
yations have hitherto reached, we have no reason to think that any 
extensive operations of this nature are now going on, excepting 
those formerly mentioned. The process may possibly be too slow 
to fall within the sphere of our investigation. 

If the more ancient strata have been formed firom similar ma* 
terials, they should possess an analogy to the secondary; and, 
admitting such differences as may be accounted for by the oircum* 
stances of difference in respect to consolidation to which thty 
' have been exposed, we should, among them, find a series of 
alternations analogous to the sandstone, shale, and limestone of 
the latest series. Such an analogy can indeed be traced, but it 
is in^ierfect. It will, in &ct, be seen, that a great part of these 
diffiNrences is ex^ained by admitting the effects of heat <m them; 
and it may fairly be presumed that there, have also been differ* 
enees in the rocks from whence the materials of these strata were 
originally deposited. But there is still one difference remainu^, 
o£ great importance, and on which some light may at least be 
thrown, uf it cannot be fully explained. It consists in the very 
l^reat disproportk)n of limestone in the two series; that rock being 
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nielbnnatibnof oondislmndi, piofw that enovsiDoB «0i MUi 
nMMMM of caloayeoiu rook ave the prodaee of anioMiUi akme; aal 
when we reflect on the magnitude of some of these, we have no 
reasofl to he surprised at the extent of those rocks whldi^ unong 
the secondary strata, are composed chiefly of shells. Were we 
even to suppose that every particle of the largest hed of limestone 
knoWut was originally part of the hody of a shell, we should, as 
hr as the bulk of the mass is concerned, assume nodiing tiiat 
would not he countenanced by the magnitude of the great coral 
reef of New Hollaud. If the most minute animals of creation 
Can thus, by their numbers, execute unassisted works of such 
enormous magnitude, and, as navigators think, within spaces of 
time comparatively limited, it is far from unreasonable to brieve 
that the succession through unnumbered ages, of animals so hr 
Exceeding them in bulk and in the relative quantity of their cid* 
eareous produce, should have generated aH the calcareous strata 
in the secondary series. 

It is not necessary here to ask whence tiie calcareous matter 
has been derived, or to suppose that it is an animal product. The 
difficulty is, at present, unquestionably insurmountable; but, in this 
ease, it is of no moment. It can form no objection to lihe power 
of oysters or pectines in producing, by their own energies, a bed 
of limestone; because the fact, however inexplicable, is ren- 
dered certain by the generation of coral from sea-water. That 
very extensive beds of calcareons matter may be produced by 
Itnimals, and from their remains, is also incontestibly proved by 
the oolite limestones, and by those deposits of shell marl so often 
found in fresh water lakes. In many stich cases, in the Highlands 
of Scotland, it can esisily be demonstrated that thi^ is their sole 
origin ; because we can trace the courses of the streams by v^iich 
l^e lakes have been fed, and ascertain that they could not have 
earried down calcareous matter ; their origin and progresa Ijring 
Mmcfng iiliceous strata. 
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• fi nmst be admitted, indeed, that whaterer calearecms beds 
ftAj be at tiiis moment preparing at the bottom of tbe ocean, as 
Ae ^probable germs of ftitirrc strata, they will be formed like the 
•lUilefe and sandstones, from the' ruins of the present calcareous 
secondary rocks; and that tbe operations of shell-fish will only 
form a part of the caused of their production. Nor need it be 
denied that such has been the case, to a certain degree, in former 
times I but AbM the assistance afr<»^ed by the ruins of primary 
calcareous rocks has been rery trifling, will appear evident from 
h mere arithmetical comparison, which can scarcely deceive. 

Every tbing proves that the present secondary strata are the 
produce of more ancient rocks ; and these must have been the 
eentinuations of those which are now the primary, as we have no 
reason to imagine that there has been a distinct series which has 
iAiiraly vanished. Hie proportions of the different materials in 
A* produce, ought> therefore, to bear a certain relation to those 
in the origiaal repositories; or, if there was a diSbrenee, it should 
\i tK p ^efd to be iii fkvour of the most yielding materials, schist 
and iimestohe. But if we examine the quantity of limestone in 
the priittary strata, it will be found very small. What tbe exact 
proportion of limestone to the other rocks may be throughout the 
1n>rld is not known ; but, in Scotland and England, it certainly 
dees n^ amount to a tfaousandlli part of the whole. But among 
tile secondary strata of Bnglamd, the limestones bear a fSetr larger 
^reportkm to the siliceous and argillaceous rocks. If we were to 
iMume only tiie ratio of one hundredth, it would answer the pur- 
ees of tlte present argument; and there is nothing unreasonable 
in reforring the origfn of the British secondary strata to the 
British primary rocks. In the same manner, and with the same 
eonsequences, we may refer the origin of the Apennines to the 
Alps. This, however, is a matter of indifference, as the general 
lurt, taking the whole world, is indisputable. 

Thus, it may foirly be inferred, that while the siHceous and 
Argillaceous secondary strata have been formed firom the ruins of 
iiior« Mlcietit rocks, a large part, at least, of the calcareous, is the 
prdteee of aAhMdt. Urns also, it must appear, that from the 
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oferations of animd^, the quantUy of calcareoai earth d e p w iiaJ 
in the fona of mud or stone is alvays increasing; and that, at 
the secondary series for exceeds the primary in thia nmp^trt^ 90f a 
third series, should one hereafter ariae from the deptiM of tiie aea^ 
will exceed the last in the proportion of its ealcareoiis strata. U 
will combine the ruins of the last limestones with the apc^ls of rtba 
present animals ; animals, of which the genarationa are also pm* 
bably enlarging and extending in every age, in a ratio propa|i-* 
tioned to the increase of those calcareous or soft alluvial and mtb* 
marine deposits which they affect and favour* Those whot Uka 
Dr. Hutton, extend the prophetic eye of phjUosc^y to worids fot 
unborn, may also thus anticipate a constant and steady appreacii. 
tojhal: universal state of fertility which is now the pride aad 
ch^ract^r of our calcareous soils. 

If v(e now turn our views backwards to the primary roeks, w» 
find* in the disproportion of their limestones, a confirmation of tUa 
opinion respecting the important agency of livii^ animala in Hf 
production of calcareous strata. It has always been believed bj 
geologis,ts, that no animal remains existed among the primarf 
rocks ; and to avoid a breach in this hypothesis, amoog other 
reasons, the transition class was invented. I shall not here dia* 
cuss the truth or the utility of this invention. It is suffidmit to 
say» tha^ the schists containing shells are consecutive to those 
rocks admitted to be primary, and that the only general revoln* 
tion among the strata which we know, is of a later date than 
these. So far, therefore, as the present purpose is concerned the 
animal remains of the schists are primary, in as far as they are 
prior to the secondary strata. Nevertheless, the animal remaina 
of the primary strata, admitting those now named, so as to givie 
the most favourable colour to the subject, bear a disproportion to 
the whole of the rocks, not imlike that ^ich the lime^ones da 
to the siliceous and argillaceous strata. This should be expected 
from the rarity of these animals in the ancient ocean. 

It has been supposed by some geoiogista, that all the calearsoua 
strata, of whatever age, were the exclusive produce of animala* 
That poasibilify is cotmteqanced l^y (he phenomamm of t&e ooral 
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] 4]Kmgfi the 'ac<*e8iior]r caus^es, arisio^ from t1i» decompo* 
lilMQOf prerions limestones, mtist be admitted, as ^Eir as regards 
tll» Modiiditiy strata. But the mere existence of primary Kme- 
tbiift operatii^ by their de^tniction to assisrt in producing 
> ones, is not itself a proof that these are original and inde* 
paadewat of enimsl sources. The existence of animal remains in 
fftaaiy •ebists has jvst been mentioned ; and I have elsewhere 
dtfieribed one initimee in which these occur in a limestone situated 
heMMti^ gneiss. Thus fat they might have contributed to the 
pMAuttioa of even the prinimry limestones ; and if they are not 
HKnte frequently ftmnd among them, causes for that are not 



; in t^ fnt-place, jprimary Hmestones are not only comparatively 
rare, but geokigistr, having adopts the hylpfOth^tical opinion thiett 
thagr oi^ht not to contain abimal remains, make it a rule, inva- 
riaUft t<^ rank soeh inatanees among theee tmnsition series; 
iiithoMt akinldag. it aecessary to investigate the subject by the 
rigid mles of pore geological analysis ; by position, and relation 
tonvacds the aeigftibevrkig strata. It is further obvious, that the 
psiuavy iocIgs lia;ve undergone great disturbance, and, in many 
rnshtncas, aerious ehai^es ; and, even among the secondary strata, 
itris known ^tft, in s«ch cases, the animal remains are often obii- 
tefaied* The IMbiHty of limestone ^as been demonstrated ; and 
it'haa often been shown that many of the primary strata bear 
inndMy acarcelyto be disputed, of the action of long-contiilued 
hast. Thus it is to be expected, that their organic refhains,'^ if 
tha)^enF«r aaiated, should have been oWterated ; and if this has 
nofc' hn pp auad in the easd jvtbt quoted, of shells triider gtieiars,- it 
is baeawe the bed hi Whkh they are immedfately isittiated, is, 
mikdkt s qoarta rock included in the limestone. ' If any confu-- 
k of the phmsihility of t^is view were required, iris fbund 
^^Hstmofely detailed by nature in Sky, and in the Isle of Man. 
Where the conehitexKis bedn are aetujdly converted into pure 
ciyafHine limestone by the action of ^e inemtabetit trap, it is 
aiM l iati ngi i ishahle frou the primary rocdtt of the same kind, and 
aUihntahem Jiaw aUwnwai^g irtOte, i»H»6nepttrt8rof tlu^ gra-^ 
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dalaoa Mii^ef n the atntified »nd fuMd rock, tbfir f r»dMl Imb 
of form and final obliteratkm may b« traced. 

Having thus disposed of one great branch of tke analogy W» 
tweea tbe primary and aeoondary rogka, it ie Beeeaaarf to wm 
what may be inferred respecting the remainder* 

The difference between abale and slate, or between the frimmf 
and secondary argillaoeoits schists, is often so amafiL as to ksiw 
been a soarce of errc»r, even to weU*ta:ain«d geeliQgt*^ I^t ^i^^heti 
separated from their ooonexioiis, there are specimena, partimdarly 
amo^g the oldest of the abalea, which no oare oc praetsoa.eeoid 
distinguish from the primary schists, the reeeasblasM)e between due 
sandstones and quartz rock is often equally accorate ; althQng t » ta 
a general s^^, the latter is distiiguishod by its saparior eom- 
pactness and more piedominant orystalliaA teslaEe. Whera it 
conti^ns nuca, it may be oonpared to the imcaaeoin sa nds t o as s , 
from which it, in fact, differs only ki con^pactneaa ; and, iriiea hi^ 
qpar is pa. ingredient, it is obvious that it bears an aaalogy ta As 
argUlaceottS ones. 

Here then, in primary limestone, quarts rode, and argilTsnews 
schist, we trace an analogy, not of a very renete aatere, to Ae 
secondary strata ; showing that, with certain vartatioB% fimn 
causes not difficult to comprehend, nature has repeated haraalf «l 
considerable intervals of time, and has been guided by lasra af 
great general simplicity. It remains to esEtend this analogy ana 
at^ further ; but the difficulties increase, as might be aipectad,aa 
each remove. 

In micaceous schist, we find an analogy to micaeao«a i 
too obvious to be disputed; and whatever varieties of { 
it may present, they depend on different propotiidns of the i 
ceous ingredient ; the predominanoe of which^ in partioBlar 
eases, may probably be attributed to the nature of the rooka i 
whidi its materials were derived, possibly frtiu the atatc of 
to which it has. been exposed. Its other peooliaritiee are «x^ 
plained in a similar way. 0«eisa, if we ooaaider ks MMtariahi 
hcdds a parallel to a aimdstone cetileiaaag dssr and auaa i ^"^ 
hare, aMiongh all anato g? kiocwM fad^ vary Mda, thwaia a 



Digitized by VjOOQ IC 



oktin tjhnNigh the vamtm of thia ropk whk4i iOoaiMcU it viUt 
th« Mcondary agndstoaas as pf rf«cUy « qHtrtt rode ia. Thft 
causes for the evanescence of this analogy consists in the posn 
terior influence of heat. In the same manner, the action of heat 
has converted shale into hornblende ; and thus, in the frequent al- 
Uimatioms of gneisa and hornblende sohwt, wehare an exiot eomn- 
teipsrt of that alteniati<Hi so coouno* between the okdmt of tha 
aeoondary sandstones and its ooBoomtant shale. I oeefli imI dwisil 
loQfer on a que^on which, interesting as it mny b^ esteemed, is 
toodeficient in aoouracj of evidence to be a very aatisfisotory sab* 
jeot of discussion. 

Although it has thus been inculcated that all the stratifttdj^odni 

whicb ai;e not the produce of animals, have ultimately been 4s« 

rived from former rocks, and probably in a series of sueeesiioa 

the limits x4 which we cannot pretend to conjecture, it is still 

proper to remark, that there b a progr^siiva disnge of oharaelec. 

as we retreat. The limestones, it has been particularly shown, 

becQiAe aM>ye rare, but the argiUaoeoua substances diflaiBiflh ako; 

so ibai stleogA, in arriving at that antiquity whidi, to our ob* 

s«rv«tioB, is the highest, siliceous rodu predominate in a great 

degree. Thus a short-sighted philosophy might arrive et a oob*> 

efaifiw the rsTerse of that formerly suggested with respect to the 

iaMfase of eeloereous strata, snd imagine an universe once a» 

iacapabk of niainti^ng vegetables, as k has, to all appearanoe, 

been limited m the numbers aad nature of its animals; a desert 

of xoAs and sand. But this conclusion is not justified when we 

tal^ a general view of sll the phenomena that geology presents* 

lliat it h$s been drawn, has sri«en either from fialse theories or 

partial views. If the siliceous substances predominate in &a 

more anciieBt parts of the series, it must be remembered that these 

at« b«t the remiaiis of rocks, of which the greater part has dis*^ 

ap pestsd to fmaa the present seeoadary strata ; mur, in the revo^^ 

hitioM of ages, can we decide <m what has vanished, and what 

tka stale of tha mors ancient anr&ce wss. That it furnished a 

V4g«laU^ oreatiesi, and that also to a greet eictont, is evinced by 

tha fhnniHUSiit of coal strata, and by the enoimoas masses of 
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Tag^table matter deposited through uncounted ages, aad attU a 
series of partial revolutions of which we can scarcely form an 
idea. 

Of the Formation of Conglomerate Rocks. 

niough it has thus been shewn that, with certain rocks more 
or less completely furnished by animals, the secondary strata cott* 
sitt of the ruins of more ancient rocks, it is necessary, in U ' ealin g 
on the origin and nature of these compounds, to bestow a few 
paragraphs on the conglomerate rocks, since they present some 
peculiarities of origin that require notice, and since Uiey offer the 
most perfect evidence of the mechanical nature of the process by 
which the strata have been principally formed. It is indeed by 
tracing the gradation from the coarsest conglomerate, formed of 
many discordant rocks, to the finer sandstones, that we become 
convinced of the truth of this 8a{^>08ition. 

As also, in nature, we can trace the analogy between the teer 
roeky strata and the present deposits of sand and clay from water, 
so in the superficial or deep-seated alluvia of a grosser kind, we 
find the prototypes of the present conglomerates, of the oonsoU- 
dated alluvia of former worlds. The nature of the endeiM^ 
which these rocks afford with respect to the revolutioas of the 
earth's surface, belongs to a subject on which I casnot here enter; 
bnt it is necessary to distinguish between those wkkh are of a 
local and those which are of a more general natnre. 

These rooks are found, both in the ancient and recent series; 
and, in both, under circumstances precisely similMr, if differing 
in extent. They are properly divisible into general and local ; 
and it is only indeed by thus distinguishing them, that we can 
derive any advantage, in our reasonings on ev^its, from the evw 
dences they afford, or avoid the confinion to which, fr<mi ineorreet 
observation, they have frequently given rise. As, in both ^ se-» 
condary and primary series, similur accidents have occurred, in 
the fracture, displacemMit, and transference of strata, it is aatoral 
to expect that the omgkmierates, here called local, which have 
resulted from these changes, should be found in bodn With 99» 
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to tbe ^general ones, tm they have been produced by that 
gw i wg l "WMMte of the solid rocks which now form our superficial 
altoda, it is natural to expect that they should be found chiefly, 
and most extensively, at the great interval which separates the 
pcimary aiid secondary strata ; and this expectation is realized by 
the .existence of that almost* universal conglomerate, the first 
poctionof that red sandstone, which is itself the lowest and first of 
the «scoiMbry series. 

If no revelation of so general a nature can elsewhere be 
tr^ed, yet partial ones of an analogous kind are found both in' 
iike primary and secondary series ; and thus, in both, there exist* 
<ipiigk>meta|e8 ¥^ch, if not universal, are still, in the sense here 
laid down, entitled to the name of general. 
X The nkeckanical origin of all these rocks is so obvious, that it 
ie riinneoeasary to dwell on it ; while it is also easy to discover 
that the component parts, have undergone greater or less degrees- 
ci attritjon, and in many cases of transportation. It is also well- 
known, that, with the exception of the tuff of the overlying 
fiamify, they oonsist, in most instances, of different ingredients ; 
and not un&eqn^itly of a great number intermixed together. 

Those which consist of many different fragments, or even of 
firagments of two substances, may be considered as general con* 
gkmsratee. They are, in a geological sense, cmly modifications 
of the different recomposed rocks with which they are £9und 
associated ; and thus, like these, they necessarily occupy exten- 
sive spaces in nature. They may thus be distinguished from the 
local conglomerates, by their geological position and connexions ; 
while they may also, in a great measure, be recognised by their 
mineral structure ; chiefly, indeed, by the attrition, whether greater 
or. less, which the parts have undergone, and by the variety of 
ingredients they contain. These remarks apply principally to 
those conglomerates which belong to the red sandstones, of which 
they often form very conspicuous portions, as is universally known. 
Those which are connected with the overlyii^ rocks, like the tuffs 
of the same division, are distinguished by such peculiarities trf 
character as to admit of no comparison with anv others 
Vol. XIX. P 



Digitized by VjOOQ IC 



310 Dr. Mao CuUoek an tke Origin, MiUmakf 

The local oonglomerates, oa the other hunif nm,y be 
flushed b7 their mach greater variety aa a Qlaea* and hj Ihii mnob 
more limited Tarietj of thei^iogredienta, soDa^iimet eooflisliag of 
only ooBt occasionaUy of twov hut rarely exceeding dizee. 

The general oon^lomecates are al90 oommonly c oM po eed of na* 
tjwials. agglutinated without aa intervening cement; lAereaa 
most of the local rocks oi this character consist of one or nova 
sorts of fragments united by a third cementing SttbstaBoe^ or by 
a oemeni composed of one of the imbedded ingredkntt. The local 
conglomerates rarely occupy any considerable spaee^ and era 
often very limited ; while they are always attached to sobm simple 
or con^N>iuid rocki wkh whidit in some part, they are intimately 
nnited. 

As the general oon^omerates form a separate aad indepeny 
dent set of strata, the local rarely farm mcmi tiian one bed ; and 
are sometimes not even fopnd in tiie form of a bed, oonstitsting a 
single lamina only, adhermg to a parent rock, or an irregniarmastt 
in some other way connected with it. 

The general, freqaently contain roanded masses, bat Ae tng^ 
ments of the local are commonly angular, or Htde aflected by 
attrition. In many instances they are perfectiy acate; while 
occasionally also, when of large siae, they are found to be so little 
mtovtd^ from their places, <^ separated fipoon esdi other, that the 
imagination easily replaces the detached parts. 

These rocks hare been sometimes distinguished by the nsmes 
of Brecda, while the others have been called pudding-stone; but 
as the term Breccia has also been very indiscriminately used, it 
is not convenient to perpetuate its application where itis necessary 
to be accurate. 

Circumstances occasionally visible in the secondaiy strata, and 
more particularly in the calcareous, will explain the origin of these 
local conglomerates. 

The beds of these are often found covered on the surfkce by 
their own fittgments, intermixed with minuter particles of Ae 
same, or of clay. The imaginary consolidation of such a mass 
would form a local conglomerate ; and thus it may be understood 
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why the angles of tlie fragments are «o little rounded, and why 
the separated parts are so capable of being re*adapted. It is 
easy to conceive also, that the infiltration of a solution of lime 
would convert them into a solid rock, and that- the savM pSbcH^ 
might, under other circumstances, take place from carbonate or 
rust of iron, or from some other of the causes that produce the 
ceosolidi^ion' of rocks. 

The several conditions thus hypothetioally stated^ appear t9 
hare frequently existed in nature, and thus have arisen the ouai** 
her of local congkHnerates now seen. 

The fractures of the rook, and the oooiequent pioductioa o£ 
frrngmeata on the surf^e, have probably, in aH such C88e% eri^ 
ginated jointly from the ordinary causes of waste and fromme* 
okanical violence. In some ineUttieeSt where the oonglomerates 
U6 between two rocka, they seem to have raeulted from d» 
mtion of the parte on each other, in conaequenoe of sudden aikl 
vioieat fraetuses, accompanied by. a partial comminutioa of tto 
materials. 

Where one rode alone has been engaged, a eongiomemte of one 
iiqprediMit, united by a general cement^ is the result ; and this 
ease is frequent in the calcareous rocks. When the fr«etui«s have 
taken place at the meeting of two strata of different rocks, or 
when tkvro have been in any otber mode implicated, the oompound 
is more intricate. Thus also there are feftned oonglomerates of 
Mmestone and serpentine, or of limestone and argillaceous schist, 
cr of other substances. 

- There is little now to be said respecting the foimation of the 
nnetratified rocks, which does not follow frtmi the views of their 
origin now generally received. ^ Of their materials, we can only 
know that they are ^ose which ax^ also found in the stratified 
iubetances, and can only conjecture, indiscriminately, that ^ey 
have been formed by the fosion of some or other of these. Di^ 
ferences in the proportions of the several earths are the only 
grounds of judgment ; and thus it would be inferred l^at granite 
was the produce of gneiss, micaceous schist, quartz rock, and ulti- 
mately of ai^aceous sandstones^ and ^lat the ordinary tnps 

P2 
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were the produce chiefly of the argillaceous substances, slate or 
shale. The more particular evidences in confirmation of this 
opinion, belong to the histories of trap and granite, on ifhich I 
cannot here enter. 

Of TratuUiom among Rocks. 

The last question respecting rocks that af^pears to require ex- 
amination, relates to the transitions, real or imaginary, that uke 
place between different kinds of rocks. Being formed, as we have 
seen, of so few substances, and possessing so many analogies 
among each other, sudi transitions ought to be expected. That 
they exist, is no reason for an hypothesis which has been main* 
tamed on this subject. 

Because there is a gradation of a certain kind among gneisBf 
micaceous schist, and quartz rock, and because it is possible, by- 
selecting particular specimens, to make that transition still nx^e 
exitensiye, it has been argued that all these rocks originated at 
one time, from a common solution, and are, therefore, the results 
of a continued oystallization from a fluid g^radually varying. 
Geologists who have chosen to maintain this doctrine have cer-^ 
tainly derived frcmi it great convenience; inasmuch as they have 
dispensed with the labour of investigating the differences of 'these 
rocks, or describing their characters and connexioQS. I know 
not what advantages are to be gained by thus restoring geology 
to its original chaos ; and as the question of watery crystallization 
has been sufficiently considered by numerous authors, the reader 
and writer may both equally be saved the trouble of an unneces- 
sary discussion. Such transitions as do actually occur, may 
easily bs accounted for in various ways. In the older strata they 
may arise from proximity of position in rocks that have been in 
a state of semi-fusion, and that were formed of similar materials* 
Thus they are common between gneiss, micaceous schist, and 
quartz rock, accordingly as these approximate. Thus, by interr 
mixture, occasional transitions may also happen between coarse 
argillaceous schist and quartz rock, or between the fine and gneiss. 
But these are rare and easily explained; nor is there any tran- 
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rition from limestone to any othet rock. In the newer strata, it 
is equally easy to understand how this must happen, from the 
irregalar succession of so small a number of materials ; and how 
some uncertainty of composition must often take place at the point 
of change between different deposits. The subject indeed scarce 
seems worthy of a general discussion, and the particular tran- 
sitions comprise a subject not within the limits of this paper. It 
is to be proved that the imaginary value attached to these tran- 
sitions has arisen from the practice, far too general, of deducing 
conclusions respecting the order of nature, from that made by a 
mineralogist in his cabinet. Undoubtedly, a rich cabinet may be 
made to produce eveiy transition which the. most arduous theorist 
could desire ; but he will have far misti^ken the real objects of 
his geobgical pursuits, who shall moke his drawer the type of 
nature. 

J, M*CtJLLOOfl. 



Abt. V. Supplementary Remarks to a former Paper on 
Light and Heat. By BAD^if Powkll, M.A., F.R.S. 

(1.) In a paper on light and heat from terrestrial sources, in- 
serted in the last Number of the Journal of Science, &c. (J. 8, and 
26,) I alluded to experiments on the heating power of the light 
from incandescent metal, but without particularly stating any 
such results. As the fact is perhaps somewhat remarkable, it may 
not be improper here to mention, that I have always found the 
effect exhibited to the amount of a rise of 10* or more in thirty se- 
conds, with Leslie's photometer, from a ball of iron two inches di- 
ameter, heated to the brightest degree in a common fire. But for 
the sake of those who may wish to repeat the experiment, it may 
be necessary to remark, that several precautions must be taken* 
The instrument, if of what is termed the portable kindj that is, 
having its bulbs in the same vertical line, and the stem of tiie 
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vpper passing in contact with the lower, nmst not he nsed widioot 
ks case, and should also he screened hy glass, for if it be exposed, 
1^ heating power of the light no longer acts upon it alone, but 
tlie effect is increased from other causes. If the bulb be pairded 
black, this increase is in part owing to the greater ob i orp tw e 
power of the coated, than that of the plain bulb, for the simple Aeot 
admitted to it bj the removal of the case and screen. But partly 
also it is owing to another cause. The stem which passes in con* 
tact with the lower bulb being of thicker glass, is longer in ac- 
quiring heat than the lower bulb is ; and therefore will initially 
cool it, and thus increase the apparent effect on the other bulb. 
Such an increase is owing to the presence of simple heat, and could 
nerer be produced by light. 

(8) When the instrument employed is of the *' stationjuy" kind, 
that is, having its bulbs at equal heights, and (as in the one I used) 
having one bulb blown of black enamel, there are other consider* 
ations to be attended to. In fact, I have found that this instru- 
ment, when exposed without case or screen, not only exhibits no 
effect upon the black bulb, but shews a considerable depression on 
the side of the plain bulb ; this only continues for about two mi- 
nutes, when the other begins to be affected. The same thing takes 
pllice, perhaps in a less degree, if the case be used, and Become 
considerably heated ; the same also occurs if the instrument be 
oaed without its case, but screened by a piece of glass, the glass 
becoming heated. When both the case and a glass screen are 
employed, this effect is not produced, but the instrument remains 
stationary, or nearly so ; sometimes a trifling effect seems to be 
produced on the black bulb. But if a second screen be used also, 
I have always found an effect of about two degrees, or rather 
more, in one minute on the black bulb. Tlie outer screen becomes 
hotw the second very little so, and the case remains quite cool ; the 
screens were from I- 10th to l-8th inch in thickness. 

(3.) It is impossible to ascribe the effect through the screens to 
any ithiog but the heating power of light ; but it is possible that it 
is^less than what ought to be the case, if we suppose the opposite 
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effect above described not to have been sufficiently excluded. The 
larger size of the bulb may have partly caused the effect to have 
been so much less with this than with the smaller instrument, the 
diameters of the bulbs being respectively 0.85 and 0.6 inch, be- 
sides the additional causes in operation on the small instrument 
tending to increase the effect before noticed. 

(4.) The peculiar effects above described on the larger instru- 
ment, appear to be due to some greater action on the plain bulb ; 
in proportion as this iiiterfering cause is excluded, the light from 
incandescent metal is capable of displaying its heating effect, and 
the action on the plain bulb cannot be ascribed to light, but must 
depend upon some peculiar action of simple radiant heat. It is 
evident that if there were any thing tending to make the simple 
heat act more on the plain bulb, its effects would be displayed 
when the screen was removed. This might be the case from the 
circumstance that the plain bulb was of rather smaller diameter, 
and the glass probably thinner than the black enamel. It might 
also be a question, whether a greater apparent effect on the plain 
bulb might not be in part occasioned by the greater expansion of 
the black glass. 

Thus, upon the whole^ we may regard these apparent anomalies 
as tending to establish still more firmly the essential distinction 
between these two heatiog itgents at first pointed out. 
I (5.) To those who have been led to attend accurately to the na* 
ture of the instrument in question, it will be needless to make any 
further obeervations on the several causes of inaccuracy aiecting 
its indications, which have been recently pointed OHt by several 
experimenters. The use here made of it, however, is not of such 
a kind that the results would be materially influenced by any such 
inaccuracy, and the main facts have'been cfstablished upon inves- 
tigatioiis conducted in a very different mannen. 
i (6.) The following are a few of the experimental results above 
referred to :-^ 
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Small PliotomeUr; incandescent iron. 



Riie in the first thirty seconds. 
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NoeMt. 


Cm. 
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% lereeD*. 
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14 
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11 
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9 



See above (1.) 

Large photometer : glass case : two screens of plate-glass re« 
placed after each experiment, the nearest close to, but not touching 
the case ; the second at about one-quarter from first : incandescent 
iron ball) fpur inches distant. 
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After experiment, outer screen hot, inner very little so, case cool. 

Flame distant 1.& inch. 
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See above (9.) 
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Art. V. Observations on the. State of Education in Ireland. 
By George Harvey, Esq., F.R.S., L. and E. 
[Communicated by the Author.] 
Tfl&otreH the kindness of Mr. Rickman, I received in November 
last, the Population Returns for Ireland for the year 1821, and 
from its being the first authentic enumeration of the Irish 
people, and from its having been carried on under the most favonr- 
ahle auspices^ and, according to Mr. Shaw Mason, with every 
precaution for ensuring accuracy on the parts of the enumerators *, 
the results cannot but be highly interesting to the philanthropist, 
the philosopher, and the politician. 

It is not my intention, on the present occasion, to enter on the 

• cfTheeoumeratora were called upon to make a preliminary return, ac- 
eoTding to a form trantmitted for the purpose^ ipecifying the names and mim- 
ber of the parishef^ townlaadBj or other mbdiTitioM of the <fiftrict to which 
they had been appointed; the names and addreisea of the clergymen of every 
religious persuasion^ actually resident withm their respective districts, as also 
the names and addresses of schoolmasters of every description resident therein, 
with the names of the townlands, Sic, on which their schools were kept. In 
eonaequence of this application, several who had been appointed voluntarily 
resigned, from a consciousness of their own inadequacy; some were found to 
be incompetent, and so reported to the bench of magisttates, whereupon theii 
places were supplied by others deeMed more capable of furnishing the informa- 
tion, on their producing proof of possessing the qualifications required. Other 
beneficial results also eoemed from this process. Various points relative to 
the position, connexion, names, or other local circumstances of the country, 
were eiplained, and errors rectified. S<»ne of the returns also contaiaed much 
additional information of great value in the ptogttm of the inquiry. The 
retams of the names of the clergy and of the schoolmasters opened a wide field 
of communication, which proved essential towards ultimate success.' 

" After it had been thus ascertained that every district was supplied with an 
enomeiator qualified to make a satisfiutory retun, a copy of printed mstnic- 
Uons was forwarded to each, detailing the steps to be taken by him in his ope- 
latiosa under the act. These instructions were framed on the principle, that 
nothing should be required from the enumerators btU matttr of faeit excluding 
any thing depending solely on opinioB, or on deductions to be formed from 
Iheiacts so collected ; as also, that as much additional mformation should -be 
coUecied as could be done, without an undue interfeseace with the time or 
attention requifite for atUiiain^ $he avnn object of the census.'* 
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consideration of the deeply-interesting question of Ae npid ia* 
crease of the Irish populatkMi, and of the mai^ remarkabU results 
which the present returns disclose ; but to offer for the considera- 
tion of your intelligent readers, a few observations on the state 
of education in Ireland, drawn from the number of pupils of boih 
sexes in the several counties. I feel it necessary, however, to 
confess, notwithstanding the declaration of the learned editor of 
the Returns ^, that I entertain some fears that this part of his 
labours does not entirely merit our confidence ; that either the enu- 
merators did not in this case perform faithfully their duty, not- 
withstanding the laudable care displayed by the Irish government 
in selecting proper persons for that purpose ; or that the returns 
are only calculated to increase that regret which most of us have 
been accustomed to feel, when reflecting on the low and dc^^raded 
state of that generous people. At all events, the diseusaioii of tiw 
question can do no harm, for if the returns whkh relate to Urn 
sdiools are corredy it ought to quicken our diligence and zeal in 
favour of so low and degraded a people ; and if incorrect, that more, 
earnest endeavours should be exerted at the next enumeration of 
the people, to obtain more accarate and faith6d retttmi ; nor shaU 
I regret, in case the latter suppositkm skwld be tnie, the labour 
the computation of the succeeding tables has cost me, if it should 
lead to more accurate and faithful returns for the future t. 

• ThUdsclsi^ionk to the foUowins effKt: (See pi«« IS oTPrelifliiDMy 
Obfenmtiecis):- 

'* The iiiiSwirtio— grren to 1^ em— Bratow on tku poiM(«^KM>li aed pupHi) 
were preeiM snd patdcalsr; they weee to infoim thew M eIr— not osly of the 
li iws t io s of oYerj school within their district, hot also of the oMies of the 
teachers, the fluoiber of popils, both wale asd finale, and the natvie of the 
SDdowMeot (if anj) by which they were laaiataieed. nese particplaTs were 
deened of saficient importMice to Jastify their admission into the abstiact 
pnfMtfed for P arl t ame a l, in which they appear in coKunns, containing a state- 
■ntof thenaniber of ch i h h cn , both nalsaad fetnaVe, actaaUy teceirfaigrpablic 
iastiaetion at thetiSMof tdcing the census. When tiie schoobjreceited the 
whole or part ef their sapport from el te t n o syBar y soarces, the particnkn, both 
aatothenatveoftheftMBidation and tfaenunesofthecontriboton^hav^alBO 
been given in the coknan of ^abserv^tioBs." 

t Since this paper was dtawn v^,l hnre recsired the ftrstNmbcrof the 
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On the supposition that the returns are correct^ an estimate may 
be made of the state of education, by comparing the pupils enu* 
meraled, eidker with the children actually existing from 5 to 10 
years of age, or from 5 to 15, the latter being probably the limits 
between which the majority of the pupils must be found. In this 
way the intensity of education may be discovered, and those dis« 
trkts made known where its blessings are experienced in the 
highest degree, or where ignorance, superstition, and error, most 
abound. 

The first of the following tables has been deduced from the Po« 
puliation Returns, for the purpose of making a comparative esti- 
mate of the different deg^rees in which male and female education 
prevails, and ft*om which it will be perceived that low and de« 
graded as is the state of the males the condition of the females is 
still more to be deplored. The table esdiibits for both sexes the 
relation between the pupils found in each county, and the total 
population of all ages, and which mode of oon^>arison was neces- 
sarily adopted in the present case, on account of the distinction of 
seK having beeo unfortunately omitted in th^ classification of the 
ages. The counties are arranged in the order adopted in the Po* 
pulation Returns ; and it will be immediately seen by the nume* 
rical results, what rank each county holds in the scale of mo* 
ral and intellectual improvement. 

Dublin PhUosapMcalJoumal, containing an inteieating paper on the popular 
tion of Ireland, and in which the author observes, " we regret that the number 
ofpnpilsatthe schoob were inserted. They are obviously entirely void of 
accuracy, and were any conclusions to be drawn from them, they must be en- 
ticrfy fallacious." This remaik, however, is too sweeping in its cons eq u eoeea . 
The returns may be correct, and our ideas of their inaccumcy erroneous ; at 
all events^ calling the public attention to the question can do no harm. 
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Similar results for the four great divisions of the ooantry, Lnn* 
ster, Monster, Ulster, and Connauglit, and also for the total popu- 
lation of Ireland, are contained in the next table. 



PROVmCBS. 


PapUioidtlM Total Male 
PnpaHiionofmgw. 


PapibaadtbeTattfMal* 
PopnlatlffiaraUagM. 


Leinster 
Monster 
Ulster 
Connaught 


lin 11 
lin 11 
lin 14 
1 in 18 


lin 38 
lin 94 
lin 29 
lin 87 


Total Population of 
Ireland 


lin 18 


lin 97 



The first impression derived from a review of the preceding 
tables, is the great disparity between the numerical results ob- 
tained for the two sexes, in all the greater divisions of the country^ 
the inequality arising from the great n^lect of female education. 
The nearest approach to equality is in the towns, but even there 
the difference is considerable. In the city of Dublin^ for example^ 
the education of females is represented by the ratio of one in 
iumUy'^mey whereas for the males the relation is indicated by one 
ia ten, not that I am disposed to consider the latter as indicatiiig 
any thing like a favourable instance of what the education of a 
people ought to be. In a great majority of instances, indeed, the 
education of males exceeds that of females in the ratio of hoo to 
onef and in some cases nearly three to mie. It may also be ob- 
sera^ed, that the education of males for the whole of Ireland exists 
in a maxiHium degree in the city of Kilkenny, the relation being 
one in six ;.hnt for females it attains the greatest state in the city 
of Limerick, the ratio being one in twelve. In Leinster the edu* 
cation of males varies from one in ^ to one in eighteen^ the mini* 
muBk.Btate being found in Louth. In Munater it fluctuates be* 
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tv^en BM in mght^ and one in fourteen^ the maximnm being foand 
either in the county of Limerick or the city of Corkt and the mini* 
mum in the county of Waterford^ In Ulster , the intenaity of edu« 
cation is the greatest among the male sex in Antrim and the city 
of Carrickfergus, the relation being one in «me, and the fanf fai 
Donegal and Londonderry, the ratio being one in twenty. In 
Comuraght, education aboHsds the most in the town of Gal way and 
in the county of Sligo, and the least in Mayo, the former relatiop 
being one in twelve^ and the latter one in twenty^fowr. In Leinp 
ster, the education of females varies from one in/<mrte% to om 
inforty^ourj the former relation being found ii^ Carlow and the 
city of Kilkenny, and the latter in the county of Louth, ffence k 
appears that, both for males and females, the state of education is the 
lowest in the county of Louth, In the province of Munster, it 
fluctuates from one in twelve^ to oru laforty^one^ the fonner relap 
tion being found in the city of Limerick, and the latter in the 
county of Waterford. For Ulster, the extremes for females are 
one in twelve^ and one in forty^es^Uy the former existing in the 
town of Carrickfergusy and the latter in the shire of Londonderry^ 
}jk the province of Connaught, the maxitnnm relation is iband in 
the town of Galway, the ratio being ime in sgcenteenh And the mi* 
nimmn in the county of the same name, the relation heiag one 
mforty^mne. 

It appears, therefore, that the stslte of education in Lpelaad 
bears no fixed and definite relation to the entire population ; and 
we shall find, from a subsequent table, that anomalies equally re- 
markable exist, when the inquiry isConfikied to adults alone. The 
last of the preceding tables exhibits, indeed, in a small compass 
the unequal degree in which its blessings abound in liie different 
provinces, and also the very inferior degree in which the female 
mind is instructed and improved. In the whole of Leinster and 
Munster, the education of the male is one in eleveUf and of the 
female in the former province only one in twentytkrecy ani in the 
latter only one in twentyfcur. In Connaught, the intellectual 
state of the males may be represented by one in eighteeny and of 
the females by one in thirtyseven ; so that in the four proviacei 
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the intensity of education for the males Varies from one in 
eleven, to one in eighteen, and for the females ^m one in twenty 
three, to one in thirty - seven. For the whole population the ratio 
fOP' the mttles is one m tntrieeft, trad lor the temaleSy oit? m 
<i06itty-«&ven, the former relation exceeding the latter in a greatet 
ratio tiian two to one. Sttch are the unequal degrees in which 
the inestimable blessings of education prevail in this much neg* 
Ifcted country ! 

But it may possibly be remarked, that the comparison of th# 
number of persons educated with the total population of both sexes* 
and on which the preceding investigation has been founded, is not 
an accurate and proper mode of considering the question. This will 
lie admitted, and the only reason for its adoption was the impossi* 
bility of obtaining, by any other means, the relative states of male 
and female education,} in the different districts of the kingdom, a 
point most interesting to determine, since nothing indicates more 
deariy the degree in which civilization prevails in any countryi 
lihan the state and condition of the female. 

In the following table, therefore, the persons educated are, ia 
the first place, compared with the total population between the 
ages of &ve and ten ; and secondly, with the total populatio^ be* 
tween the ages of &ve and fifteen. These methods were adopted 
on account of the population returns readily affording the number 
of persons actually existing at those ages, at the time of the cen* 
tus. The counties and cities are not arranged in the order adopted 
in the preceding table, in conformity to the returns, but according 
to the numerical values of the results indicating the state of edu* 
cation. 
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LBINSTCR. 






lOOVNTIM. 


IUUUon«r 1 

to Total Mai* 

iSpolatlon 
betwwa 
AaaAM. 


oodnthb. 


BriaHiniof 
to Tc^lKS 




Kilkeimy city . 


1 to 1.0 


Kilkenny city 


1 to9U) 




Dublin city 


1 to 1.8 


Dublin city 


1 to 9.6 




Carlow . 


1 to 1.6 


Carlow . 


1 to 8.0 




Wicklow 


1 to 1.8 


Wicklow 


1 to 8.4 




Drogheda town 


I to 1.9 


Kilkenny 


1 to 8.5 




Dublin . 


1 to 1.9 


Dublin 


1 to 8.6 




mikenoy 


1 to 1.9 


DroghedatowB 


1 to 8.6 




Wexfofd 


1 to 1.9 


Wexfovd 


1 toS.« 




Longford 


1 to 9.0 


LoagfoBd 


1 to a.« 




Kildare 


1 to 8.1 


Kildare 


1 to 4,0 




Kiog*f county . 


1 to 2.2 


King'f county . 


1 to 4.9 




WeiUnoath 


1 to 9.4 


Westmeath 


1 to 4.5 




Queen*! county 


1 to 9.7 


Queen*! county . 


1 to 5.1 




Meath . 


1 to 9.8 


Meath 


1 to 5.8 




Louth . 


1 to 8.S 


Louth . 


1 to 6.8 






ULSf 


TER. 






Carrickferguf town 


1 to 1.9 


Carrickferguf town 


1 to 9.5 


' 


Antrim 


1 to 1.6 


Antrim 


1 to 8.9 




Armagh 


1 to 9.0 


Armagh 


1 to 4.0 




Down 


1 to 9.1 


Down 


1 to 4.1 




Tyrone . 


1 to 9.7 


Tyrone 


1 to 5.8 




Fermanagh 


1 to 9.8 


Fermanagh 


1 to 5.4 




Cavan 


1 to 8.1 


Cavan 


1 to 6.0 




Monaghan 


1 to 8.1 


Monaghan 


1 to 6.9 




Donegal 


1 to 8.6 


Donegal 


1 to 6.9 




Londonderry . 


1 to 8 7 


Londonderry 


1 to 7.4 
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The first tiling thing to be remarked with respect to the Ia«t 
table is, the order of the places selected for observation, it bemf 
the same in all the province^ for ^e results deduced for the popn^ 
lation between tiie Bges of fire and ten, as bt tfaosv betwwnHlTC 
and fifteen, with the exception of a trifling anomaly in Leinster, 
relatliy to the town of Drogheda and the countf of Kilken&y. 
This Tariation, however, from tiie law of uniformity is so very 
inooDsiderable, that it can scarcely be regarded as an i n t e nmp dan 
of it ; and tlie intensity of education^ as deduced for the total po^ 
fulation between the ages of fivt and ten, may tberefoM be re* 
garded as proportional io that between five and fifteen ; «lie rela* 
tion being tn general terms that of two to one. 

la the four provinces the maximum and minimum intensities, 
or the plaees in which education abounds in the greatest anA 
feast deg^'ees, may be exhibited as follows : 



PROVINCE. 


MaHmmaffidaeattaB. 


a MhUnuBtfBtecttta. 


Leiniter 


Kilkenny city 


Louth 


Munster: 


Cork city 


Waterford 


Ulster 


Carrickfeiguf town 


Londonderry 


Connwaht 


Galwaytown 


. Mayo 



and from which it appears, as before remarked, that education is 
most generally diffused in towns, and in the least degfee X9f€t the 
wide surfaces of counties* Its intensity, however, fn towns, is not 
mniform, it varying in the population between 5 and 16, from 1 in 
t, to 1 in S.6. If we consider the blessii^S of education confined 
%Q the population between the ages of 5 and 10, the city of Kilkemif 
Will present the interesting example of the whole of its children 
being educated ; but if we embrace all the adulto from 5 to 15| 
then only half the children enjoy the advantages of instruction. In 
the county of Mayo it will also be found that only S in 9 are edu^ 
cateu) Maur4iag W the Ioi'bmv ■#! Ihete supposilioBSy SEndovdy 8lii 
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M hj \h^ lIMoJL fio Gkewisc OBlf 8 ia 11 will be ibutid Ih Um 
firM class fer Loodondsxry, and A in. 88 tbriSbk mtoowL Iflndrnd 
we dired o«r attentioil exebuiTelf to tlie nHmhan c—taiaft d in 
Ibe setmid <5iE>lii]lm li^r elOeh tfrori^^ioe) a mMt limiiiliiriidgvpi^dv^ 
ia i^rctoented af ^6 state ef edaea^oki} no Mim of G^uHgr pfettal* 
li^ ail eaao^ ef Ibe wlielil of its lidttlt popidMioa rec^itini^ tM 
i^yanta^ of edocatioil. 

I w^«ld again dbearVe* in ^ondunon) Ikat tin preoedii^ ra^ 
viArks haTebaen iicAmad on tin nqqpasilsdn tfasi Ihe reiwfki mn 
eorretti and I iArB thoi^Offa abstained from nukbing Bxtf olnerTti^ 
tioQS bat wbiAare Mrietl|r #anraiktad by tbeliiailtetiMdidteSf aM 
the sources from windl tbej wei*e derired. I have ra&raaiied also 
fitnn making any allaskn lo libe sta^ of re%ton tn tb^ diferant 
connties) firomtiia fiill and perfeel tonviotton ihit eonparisd^ of 
tbe kind only tetid t9 fostl^r aad perpetuate a Uptrit dimetriciUjr 
^p]^osed to thennld and benefioeiit prineq^es of Christialiity* ^ 



Art* Vil.— Jn AccmtU qftheErupHm gfM^unt EiM, ^ 
the21thMay, 1819. 

[ftttrtcted ttom thcF Jbtlrtial o* Signof 14. Gemmellaro.] 

f)TjKiMo the first four months of the year 1819» the mountain waa^ 
remarkably quiet, and no other phenomena were remarked in tb» 
crater than the occasional evolution of wbite vapours. It re<-^ 
mained thus tranquil until the morning 0f tbe 87tb of May» 
when it suddenly sent forth coihous Tolames of smokoi aad tiie, 
whole mountain trembled. Three large mouths or oayerai: 
opened very near those which were formed in Ibe eruption.^ 
1811, at the south-east foot of the high hkarM^ in the lava eaUedf 
delJUosofo^ formed in 1798, about half a mile distant fr^mmy) 
cottage*. FlameSf and red-hot, cinders and san^y amidst dense 
smoke, soon began to burst into the air fromthese-m^uAs, with aa 
inconceiyable noise, and the dust, transported by the wind, cor^fed 

•8^plalelVolte.«. 
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and dried up the grata, and blackened the rooft of the houses 
ibom Jfficobai to Aci Reale, 4^. A few miautes afterwards, 
iuu(kher mouth opened below, under the ridge of the lai;ge valley 
del Bove (which the mountaineers call Trifbglietto), whence issued 
hgHh flames and smoke ; and finally, a fifth, lower still, in the 
IWcoa di GJannicola, above that of Conro, from whence issued 
a torrent of lava, which spread itself with great velocity over 
that valley. Amidst so many crashes, and such great confusion, 
aoikd the almosphere so dense and black around the mountain, the 
inhabitants of the villages were almost all in motion, and many 
yirin» that about mid-day, various shocks of earthquakes were 
felt in Nieoloai, in Viagrande, and also in Catania. 

ilfa§f S8i^.-*Tiieeiqplo8ions, which ubock themountak, conti* 
Baedtltt wMe of this day, and the course of the lava was so rapid, 
that in less than twenty-four hours it arrived at Zappinello, 
wMcb is twa miles distant from its source. In the evenings the 
lightning, amidst the column of flame and smoke, recalled to 
mind *' Tenorme e rigpglioso piuo," so celebrated in Vesuvius. 
It IS i^ariy seen, that the liquid lava flows by a superficial chan- 
nel fvam the cento of the great crater, although neither smoke 
br £ame issue from it. 

MHu^-mThe explosions of the higher mouths continued, and 
the course of the lava jMroceeded with nearly the same rigidity, 
and extended ahnost two miles farther, arriving at Carazo in 
Aa fields. The inhabitants of Zafarano begin to be in fear for 
tibeiriurms and village. The high part of Etna, as the Piano 
deiLagOi tke Torre del FUasofOy my house, and the great ditch 
deBa Cistema, particularly, are cracked with long gaps, which 
abo traverse the hill upon which stands the Torre del Filosofo. 
The three original mouths are bec(Hne two, that is, one of them 
remains as it was, and the other two are united into one. The 
cinders that have iiedlen everywhere around the mouths have 
forased a very curious wreath, composed of various colours of 
Mll^ur and of muriate of ammonia. 

' 89£l^*— The body of the lava is much retarded to-day, there- 
fore it spreads itself in various direetioos.^ 
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31^— The lava is losing its flaidity sad motien; and it 
iqppean that it will stop near La Msndra di Pantano. The ^e* 
plosions still oontinne strong and noi^, but tiie chief ei%ter 
sends forth very little smoke. 

June Ut^i-^The lava stops at the Mandra di Pimtano, and puts 
an end to the fear entertained at Zafiu*ano, but it still amtimraft 
to run, from time to time, in the Contrada di Giamiicola. 

2iuf.—- The chief crater is stiQ without smoke. 

From the Srd to the 8/4.— -The laya resumes its course, stitt 
amassing itself, the preceding bodj forming a bed for ^e wan^* 
ceeding one. It increases in quantity, and the ez{dosions and 
detonations increase equally, in an extraordinary maimer. 
, 91h, — ^The detonations are istroi^er than at first. 

lt)(/i.— The detonations to-day are heard setdomer, b«t are 
lender, and accompanied by tremblings. 

Wih. — The detonaticms aue as strong as at first, but instasto* 
neous, and exactly similar to the firing of a large cannon. 

\%0i and \^^ — ^Majestic globes of smoke, more ^quent^aad 
filled with sand, issue from the chief of the high moutis, and 
reach, in fine dust, to Catania. At 4 p. m., the superior msnaki 
or that near the Torre del Filosofo, T<«iits portions of lava, attd 
the four inferior apertures also send forth lava, which forma two 
torrents; Both run down the valley del Bne, in length abovt 
S40 feet, carrying desolation before them. A mass ctf debris 
now covers all the apertures firom which the great smoke 
arose, from the running subterraneous fluid. The aspect of 
diese ruins is awfol ; it disj^ys caverns of immense depth, 
masses suspended, and rocks of ancient lava broken and de* 
stroyed. 

14^. — The streams of lava from the superior mouth are mere 
copious, a great furrow is open amongst the rubbish of the 
G^kmSj and frxHn this proceeds smoke, explosions of stones, 
some of ancient lava not decomposed, and others of new lava ; 
meanwhile, the lava runs from the higher, the middle, and the 
lower months, inei^asing in quantity by the masses rolling over 
^h other, and reaching as far as the Coii(rad» di ZtupfimUi, 
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16i&.«-The strtwns fram each nooA eontinue to Be oe]ioii8» 
eend oayer mil the neighbesiiiood. , * 

i«<^-^The delmatioBS zve leswined, and wttkoul lihockB, Ht 
Uie globes of fire and smoke are in ffMder ahuiidance. 

llikr-i^nM ttie«m of the lava m augmented; the glebes of 
MBd ave heeome laiger. 

\9tk,r^hoKd soarings are heard oentinnally. 

I9th. — ^Lava does nol iieae fimm the issures of the Cigfione 
before mentkinedi hut onl^ item the aacient apertaree« and inik 
Ultle roaring. Tkt high crater smohes a little to-^ays tii« aaaeiie 



80<A.*-^The ciater beoones ipiiet, that is, there is no soaokei 
and the lava rune as beforet hat with ksa noiee* 
' Slit — Tkt ehief cmXez smokes at intervals ; this is,, perhaps, 
caused by the haib-storm, and by the west wind, which has 
blown a irw bovrs. V4ie original mout^ remains bounded by a 
small ciffoulsr mejBStaip, whiek is fovmed by Ae erupted eMto#s 
aad and ; the bottom of this gulf encloses three apertures or 
HMulhs; fsom the irst of which smoke and stones are hurled hilo 
€he afar, with great noise ; from the seeond, snoke and dndew; 
load Itom the third, smoke and vapour. 

Md.p^From the foot of the aboTe-^meationed small monntaiii^ a 
stream of kva runs as before ; the last mouth is divided by a 
small Intereection into two. The lava, in the mean time, issues as 
befove, and great stones are also, at taaiesi projected, wl^ a violent 
oradding noise. The torrent aj^ars to take the direetibn of the 
vaUey di C«la»na, and blocking up the pass by which it ^mmM 
mack the dietrictol Giannieola, it overflow that vaJley. 

84tA. — ^The detonations at the mouths continue, with BMVe 
l^nce, and without interruption, file kva which overflown the 
TaHey di Cahmna presents a most singular and surprising aigfat ; 
it h^s itself down* an ahnont perpendicular foil, while part of 
it being hardened m the descent, and then falling to Ike boHesa, 
makes an inooneeivable oriwh and noise ; and precipitetiag 
itself so rapidly, it carries wiUiit the soil part of the hill, and 
forms aaisamense eohtmiwof dast, move remaffkable timn the 
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T^inildt Akw the dMBmat xoMitlw «t Ike tkift «f IIm 
Thk dremirtaace cMMd wmay who ohmr?^ ik 
frdnr a iHirtinn e to betteve tluit a ntv a^erlare w«« temai i» 
Aar pkfte. Tbe oiigtaal Ugh mcmth^ or ftntnoited cone* ^ita 
aai sand fmrth any aiore cinfleiB or amoke, luillier aict th^ 
vomngt haard ao strongly aa aft fifst The lava acanpiaa ]ikS» 
space in the valley di Calanna ; it is exactly 1>e*ve«B tika Aaqm 
Gnnde, asi Ac(|iKa Roasa. The amikay aiiaad wi A daat, asoaids, 
aa'yeiierday. 

2§ik.^The kmi does oak advaaoe move fthan sIxImbi feet «> 
koyr ; at & r. v^ naoke is discharged from the Ughar aaanlhr 
mixed with the finest sand, which falls at a great digtaari) 

ftnh.^Thm bEfa laaa to day mmsik quicker uk tk» aWve-aaa- 
tioned yalley, haiJBir MWf«w w d ia q aa a ftit y , hy Ike jmnelMai e< 
several small streaaia. . Tka sbmI^ aMxed wiA sattd, ooaiiacnes, 
aid U dmm, by Ike fcrca of Ike wind^ keyoad Ci^ PacUno. 
liiasb^galary tibat bd Murnkfi mpfean fren tkagaealbiutaifcef. 
. tMb.--*Tka eooer ia awaOowed a^ en Ike MKlk*«ai« Mda^ 
aff oaito Ike high Bieotn% eo Ikat ika inrpla iiaa B of laoria 
cenefeeaaiha enlargad anatb^ a»d tke snoke wA saad &#aQ Ika 
kR^an eooe itaelf. Towards fire m ika iaeriaiiig--tke westMrnd 
forces the smoke and sand on the other side, so that we ere tkoa 
liberated ficoaaikeee dianal asd severe sb^wext- AU Ike vicinity 
ei flto oaigkil kogker meuik wkkk had keea* luUil tc^day, 
I wilk a nwsmity of searw i^ fc ag nr w i ifti ei al oiia s, ifWH 
ik ant aol poeaiUe to wulk witkoot daii^er^ i» now covered 
ky ^» saaift tka^ kaa faUea lkefe» i» snob a laawaet,. tkat it re* 
ilefal,. Ilka lke> suiffaee of Ike Piaa»del Lago^ Th^ UMra 
t mot inaka so mmrk pmgreis ia tke valley £ Calanna. 

JtxAt end M^^ lii.-^Tkie lavfeb im tka ab<wesneotkmed valiegp ba« 
isaesitaadvaaea; in Ike ni^> al tea mwUea belore twalve,. ai| 
earthquake was sensibly felt, but more in G^taaAalkwvHpm Klae^ 
Vkamtkm^^seeand to oeeiUkto fieott sDolk ta m»lk. 

«nd.— The lava within the valley di Calanna begins to e«al» 
Md tfba kigkasft metttfe roAra bat seldom. 

3rd and 4(/^.— -Tke small hillock of the truncated coqei b^m 
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Wing brokem as it was <m the SStli uteino, is already £9CBiad 
mew, and is regularly cirenlar; it enrits sand, scoria, and 
smoke, but all at the same time, and not at interrals, as fermerly. 
The lava runs within tiie valley del Trifi)glietto, in the same 
quantity as before ; in the Contrada di Giannioola it widens, and 
•xpands towards the lands of the Solifizio ; within Calanna, it 
haa ceased to run* 

Sth^'^Tbe cone sends out amoke, fire, and sand, without noise. 

6th and 7(/k.-— The lava begins again to flow a little in the 
valley di Galanna, and it is feared that it may bury the source of 
the Acqua Rossa. On the other side, it threatens the Gontiada 
del Cerrasso. 

^tf^-^Fren the eone, the smoke issues Iran two neighbouting 
throats or apertures, with more noise than betoe. 

9th and loth. — ^The cone smokes and roars terribly. 

11 (A. — ^The cone emits smoke with its usual force,, and its 
northern throat is considerably enlargedt and isthat from wkich 
issue immense^ocdumns of smoke, with aoerise, and rumbling noises^ 

1M4 and ia<^;— The high^t crater begins to be quiet; Ae 
eone diminishes its northern throat, and emits little smdce ; the 
lava appears to take the direction of II Cerrazzo, and passes that 
of 1611. 

14iA.-^The roarings are more terrific and deaiening. 

15fA, 16<A, and 17iA«<— The interior of the cone remains divided 
on the southern side, and vomits smoke, with ^ usual frightful 
tioise ; and in the northern half, it would be almost choked up, 
if it were not for small holes which exhale smoke, and through 
which the liquid and red-hot matter can be observed at the bottom. 
The portion of the Ci^ttanS of tiie valley del Baot which fell in 
on the 18th of June, is now sunk somewhat more. The lava 
continues to run in quantity, and with great v^oei^, and ramifiea 
within the valley delBue. 

ISih to the 27(A.-»The lava runs from the cone, but widiout 
noise. 

2Sth to the Slst Idem^ Au^ li<.-— The lava is now suddenly 
stopped. 
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'NanM*4El win aot,perbaps, be tediom to the Tender, if I Mpeit wbgt I bare 
befort commimicated to many of the philotophen of Europe, upon the . 
mbject of the Electricity upon Etna t— On the 2nd of June, 1814» before 
mid-day, two traveUen were returning from the mountain, guided by Vicenso 
Geffbouaro, one of my guides, from Nicolosi. They had arrived in the Piano 
del Lago, where, expecting a hail-storm, they quickened their pace, walking 
upon the Ikoaen soow. Qnrbonaro was the most adTanced of the party, he 
fielt his hair stand an end, his forehead and the skin of his foce Mi benumbed, 
and he heard a hissing noise. He took off his cap, and his hair became 
more bristled, and the whistling noise more powerful. The timyeller nearest 
to Carbonaro also heard a humming sound, and asked the guide what it 
was ; he could not give him any reason for it, and he stopped, supposing 
be was dizzy. In the mean time, they approached each other, and were 
pleased with' the magic sound. The tmreller turned to call his companion, 
who was at a like distance off, and made a sign to him with his hand ; 
the hand, when mised, produced a much stronger soimd ; so much so, that 
moving the fingers singularly modulated it. The traveller approached, 
and heard the sound produced by the head and body of his companion. He 
wished to imitate his companion, but not having entered into the current of 
electric air, his repeated attempts produced no sound. Finally, the three 
persons having joined, they experienced great pleasure, as with moving dieir 
fingers, they produced the above extraordinary effect. In the mean time, the 
hail-storm fell on them, and being rather curious than erudite, they resolved 
to prosecute their journey downwards, without caring to make further investi- 
gations. Scarcely had they gone a few paces, going out of the electric air, 
than the sounds ceased, and Carbonaro was relieved from his apprehensions. 



Description of ^ Plaies. 

Plate HI.— A COMPARATIVE CHART OF THE PERPENDICULAR 
HEIGHT OF ETNA. 

11. Casa delli Rinazzi. 



Fig 



1. Gemmellaro's cottage. 
«. Philosopher's Tower. 
8. Plain of the Lake. 
4. Rock of the Lake. 
5.TempadelBarile. 

6. Montagnuola. 

7. Uninvestigated region. 

8. Mount Castellacci. 

9. Termination of the woody 

legion. 
)0. EagUah Gfotto. 



18. Monti Rossi. 
18. Nicolosi. 

14. Monte Piliere. 

15. TerrediGrifo. 

16. Mascaleia. 

17. Plachi. 

18. Lava of 1669. 

19. Fasaro. 
90. CBtanl9» 
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ErupHm^o/Mmmi mma, 4^^1819. 



wmmm vf,^^mjmwtaf Bom or btna, 

or \%ix 

9%. l.TlMOneoffUMQwiM. 
9, QMMMlkTo^CoMiig*. 
9. TtM MiiloMplMrH Tower. 

ll.9emdiSoliino. 
C M»Bl« AvMokro. 
v. Safffe dUCalwM. 

19, Tfa« Ti^qr of CakuiiM. 
lt« ABciiwt L»v». 



I4». Mm^^ 4i PmiIam. 

16. Otorrasso. 

17. Bocca di Mmuou 

1ft. Mm 

9a.lioMtt8t.« 

»l.VttlkMB<m. 

M.Roeoadi( 

»l. Tnfe^Uetto. 

S4. Upper iKmtb oIlMBivpf 



Flatb V. 



fig. l^Crai^ pf i;ioa>M it ap. 
peared in Uie yean 1804 
and 1805. 



3ft. GMva c^Hka Lhm. 
ft6w£lte» 

S. DiUo^ fcom 180ft tq 1^09. [ 
8. DdttOi from 180^10 1816. 
4. Ditto, from 1816 to 1894. . 



Abt. Vni. Of! the Theoty of the Wedge.— To Db. Yoififo* 

tTa> ^ ^iHm »C Hk» Q sm^ l i ^ M w nml ^ M m m^ »•.! 
Sib, 

I TAKB the libeilgr to rt^natt IliHil yon will allow me a small 
^qpace ux youi: Joumaij to pqint out what I conceive, to b^ 
an error, which has Bovotdkum cii^pt into aeyeral of our best ele« 
mentarjr worli^ on Meohanicfl. 

The error I allucL^to ii in the theory of the wedg^, Mc. Ni- 
cholson's IfUrxxktotiam ta NeUurcU Phihsophif ia tha wl(f «pe of 
the few woltot to wMah I have access, but wkak a ppt a ta to me 
to make the advantage gained by this ins trum en t twke aa gpreat 
as it ought to be considered. 

It is probable that this error (if it be such) found its way into 
Dr. Olinthus Gregory's otherwise very exoaUex^ Treatise, from 
the theory having kafe liltle engaged his attention* baiwf, as he 
observes, of no very great practical utility. 1^ ptfopaailiau con« 
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ttiaed {» Article ISS ef h\» Mechaniei Ms#vit, ^ut *^ wlMn A 
tesl^hig body h susteinei agaiiwlr tile fWee ef a wedge, ^y a 
ibtoe 9M\ng at vigbt aogles to it& dheeiiea, in tiie ease of eqoi^ 
Ut»num« the power is to ^e reaielaaee, as die sine of the senii» 
SB§^e of the wedge, to the shie of the angle whk^ the direoliem 
t>f the resialaBefe makes with the fitee of tiie ipedge.^ 

Dr. Qvegory pr6Ye9, that, with respeet t^ the reetaagulaf 
^edge (the, when it slides 
freely along the plane n/, 
and the reriiti^g body is sue* 
talned dgainst its iaee h c, the 
power is to the resistanee as 
the sine of the angle a c ^ to 
the sine of the angle whioh 
the diredion of the resislance 
nahee wiH^ bc\ and thence 
infers, that *> if the wedge be 
Isosceles, or composed of two 
reetangnlar we^s, the force, 
which in the fortner case was 
coiinleraoled by the plane, w4H 
now be ooanleraeted by the 
cn^r half of the wedge ; and the power, resistanee, and snstaini 
ing force, will remain in the same ratio as before.'^ 

The lattet part ol this inferenoe appears to me to be abaiird. 
It necessarily BMpp0se8 the resistance to be eqaal to the 
sinii of kOQ' ybroe*, acting in a sknilar manner against the opm 
peei^ sides of the vedge; wtticti is contrary to the tevms of tile 
proposition. And moveoyer, when two bodice are to he sepa^ 
fated, by fordng a wedge betwixt them, the resistanee of the 
l^ody whieh gi^es way is alone the ftxree reqmite te beoTearoeine i 
the other body- merely serves as a fulcrum to the wedge. If the 
wedge be isosceles, or eomposed of two reetai^ular wiedyes, as 
hch^ and be su]^)Osed to slide freely along the plane mvy the 
force, which in the former case was counteracted by the plane m l^ 
will now be conntewieted bf the ether half, ach^ of the wedge ; 
and a».action and re-action are always e<|ual, tl^^ pawev iei|iitftite 
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to keep either half in equilibrio will be the same} aid eoBier 
quently the whole power must now be twice as great in prc^r* 
tion to the resistance as before. Or the power will be to the re* 
sistance. as twice the sine of the semi-angle of the wedge to the 
sine of the angle which the direction of the resistance makes 
with the face of the wedge, and, consequently, when the direct 
tion of the resistance is perpendicular toac, as6Atoac« 

Or thus : — let the resisting body be urged against the wedge, in 
the direction k e; and let it be kept fitnn sliding along the face of 
the wedge by a force acting in the direction de, perpendicular to 
k e. There are now three forces acting on the body, namely, the 
resisting force ke^ the sustaining force in the direction de^ and 
the redaction of the wedge in the direction e o, perpendicular to 
the surface h c. Draw k o perpendicular to ^ e ; and, since the 
three forces are in equilibrio, they will be to each other as the 
three sides of the triangle koe. Now, as tiie wedge is kept in 
equilibrio by the fore «, the power na^ acting perpendicularly 
to h A, and the re-action of the plane mr^ these three forces are 
to each other as the sides c 6, 6 A, and he of the triangle ci A, 
and therefore na \ oe ii sin. h'ck i sin. bhc; and because oe l 
he : rad. : sin. koe^ or sin. i^e&, therefore, by compounding, na 
: ke :: rad. X sin* hch : sin. 6Ac x sin. ^e6;>or since rad. x 
fixubch:sz 8 sin. 6c a X sin« hhc^ naike i\% sin bca ; sin* 
keb ;^% before. 

Mr. Nicholson does not take the proposition generally; but 
after showing that, when the resistance is perpendicular to a c, 
the power required to keep one half, abc^ oi the wedge in equi- 
librio, is to the resistance as a 6 to a c, he (rightly I think) in« 
ietpf that /' as the pressure on the other half of the wedge acts 
with equal effect, a double force will be required to |Mreserve the 
equilibrium ; that is, a force as 6 A to A c [the same as above]. 
Or, in general terms ; in any wedge, as the line bh^ joining the 
two equal sides c b and c A, is to the distance between the yertez 
c, and the middle point a of & A, so is the force [or power] im- 
pressed to the resistance.'' I am. Sir, 

Your obedient humble servantt 

Evuham^ May UOh 188^t Ir T, 
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Art. IX. On the Transportation of Fish from Salt to 
Fresh Water. 

[To the Editor of the Quarterly Journal.] 
Dear Sir, 

You expressed a desire to know the progress which has beMi 
made in the transplantation of fish from salt to fresh water, since 
the period at which I communicated the paper on that subject to 
your Journal. Mr. Arnold, who has carried on these experiments, at 
my wish, with great zeal, has succeeded in adding many more to 
the list ; and, both in respect to the phjrsical feurt, and to the ques* 
tion of economy, the. success has been far greater than any one' 
was willing to believe. 

.The list of the additional fish will be seen by compering that 
which is appended to this letter with the former one; and as the 
subject has excited considerable attention, you will jterhaps not 
object to a statement which may attract even more, by present- 
ing, in the form of a prospectus, the essential facts and aiguments* 
It is only by placing them in this form that they are very likely to 
prodtice the effect which appears desirable. 

I may now, however, subjoin some remarks which could not 
well find their place in such a statement, and which have been the 
result of more experience and attention. 

. It is certain that the flavour of every fish which has yet been 
tried has been improved ; and I can vouch fi^r the superiority of the 
basse, the mullet, the loach, the atherine, and the sole, from the 
pond, to those from the sea. This might be expected, for it is 
what happens^notedly with respect to oysters. 

The sole becomes twice as thick as a fish of the same size from 
the sea, and its skin also becomes extremely dark, or nearly black. 

The plaise also increases materially in thickness, and loses its 
spots. In some cases, it appeared three times as thick as in the sea. 
The basse also turns much thicker, and improves in delicacy. 

The -mullet almost ceases to grow in length, but enlarges in 
breadth, and presents a much deeper layer of fat. 

Crabs and prawns hive found their own way into the pond j as 
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have loaches, and some other small fish ; and while, formerly, there 
Were none of the former two, the Water is now absolutely 8war»* 
ing with them. Thus also, appaMitljr, the eels have multiplied ; 
as it is now easy to take « cartioad at onee^ idiere formerly a 
dozen or two was a large capture. I have thus also Hiore dal4 
tiactly ascertained^ and to the saiiifaction of OnTier, who had 
Ueh nnwiiiinf io admit it, that there are t#o sp^ie^ of fimb^ 
water etl^ distinguiahed by the comparatite acuteness and br<adA 
of the nose* 

I hare lastly to add an observation inadvertently omitted tn M 
fnmer communication, which may be used as an d ffriori afgn* 
annt fiar the possibility of this transplantation* It iS| iheit coy^ 
gen is much more easily disengaged from ft«shtMil ft'^ttk Bfth 
^mten ConMpiently, ^e act of respimtioti ought td h% easiet in 
the former than in the latter ; and tiietefote it is not Io b^ pre« 
inmed, as it has been, that sea-fish i^annol respire trenk ivniet. 

Ai Ihave given the shad without its Linnsean ttkthe, I ihbk ft 
right to add) tiiat our shad is y«t unnamed ; becAtise the Ghipea 
Aiosa is the Alose of the French, eommob in the Sdbke ii^ oh tli« 
coast of Normandy ; a fish M gdod as our Own shad is d^testabl«» 
iad a decidedly different speeies of ihii tfoubl^dome and ill itn- 
deMood genus. If I have given the vulvar term rtH**i!sh, It i^ 
because I wish to reject the tefm wtassei for the present, Aii it staitdii 
finr A s^ies ; whereas the whole of this genus (labrus) \n #tifl in 
esttWM coniiision, Md in one, whidh I hope to aiid in teMfftoi, 
with the assbtaace of Cnviet's materials and our own species. 

lamyours, Ijc., J.Mac CvLsMfl^ 

. Pro^ctui i^a Plan far Pr4$emng andRearmg FUh f^r Oe 
London Market. 

Prom various observations and experiments^ of which ^vid^ce 
is subjoined, it has been found that sea-fish will live and tlnive^ 
and also breed, in pcmda or enclosures ; and, with regard to lAanf, 
it alao appears that it is bdifferent whether the water is salt, or 
fresh, or brackish, or alternately frssh and salt» 

It is also found that they may be fod IB saoh enelomeii if fte- 
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.•esiftry^ M <hir dottaetfc anioitb ate ; Intt that if w^ 
iapd kinda are placed ftQgether» thej fiaed eadi ethsi^ without r^ 
.qwiay funHeF care* 

. It it filrtber obsertedt that eyery* ot alniMt every specilM, iiii* 
lirgyee in flavour and quality, as oysters are known t6 do nAdsr 
transplantation. 

'. It is well known thati of all the fish brought to tnaitot, a irery 
jmall proportion is in good conditioti, the rest bei^ aj^atieirtly 
ill fed ; and heAce the number of bad fish so weU known to fish^ 
caoQgers* 

. It is n»u& better knoini that, fami bad weaAei^mr other caAseif 
ihe suj^ly of the market is very irregular. Thus the public sul^ 
fers vh» the supply is ihort, and the merchant when there a a 
glut It is not uncommon £or a glnl to come in London when thh 
^wnisempty; and* on die contrary, for it to i#ant fish when fulL 
• The pffopoeed pUn* if executed) would bring the fish^tUnomr 
4)Wti power, to be taken alive when wanted, and, from being better 
fed, in greater perfection and more uniformly good. It wouU be 
19se takiaf stalled oxen, instead of Wild Scotch el^tle^ It w«ild 
j4so ei»able the merchants to regulate the sup^y by the demand, 
iuid ttius to satisfy better the publid and th^msdhree. The firadfe 
•would be steady instead of precarious; asOepriees tothepnbUt 
WouMaleobe. It wouU be canduistedt direollyf b^tw^m the piTb? 
lie and the grower, or with the intervention of one retailer Onlyv 
a>id thos a heavy cause of oeii^laini b^ removed. Laatly, the 
yublic would be always sure offish, and it would be sure of tiiem 
at moderate prices. 

• Such are the proposed advantages. As Isr as the speeiee thai 
breed in such c<mfinement, the fish would reproduce Aemeelvesi 
or a pond of this nature would reaeinble a commcm fish-pondk. 
fw those that will not, if there are any such, the poidda 
would be mere repositoriea for hotfiag alive, till there was a do* 
rnand^ the fish brought into them from the sea* They would also 
be feeding places, allowing bad fislv to improve. Thus btf the 
fisheries would go on as before, and the firiiing«trade would oon- 
«efuanllj not be iflgured. It would be iaereieed^ on the contrary; 
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bacaiiMy with a better-regula(ed market and more moderate prices, 
tlie coDtumption would be augmented. There can be no objection 
therefore on the score of injury to the fisheries. The plan b, 
virtually, one to preserve fish alive after being taken, instead of 
suffering them to waste, to repder them better in quality, and to 
supply them more r^^larly. 

The plan, therefore, is, to enclose, in any convenient part of 
the Thames (since the quality of the water is proved to be indif- 
ferent,) a space sufficient for the puipose. A dock, or an excava- 
tion in the nature of one, would be unnecessary, as the water 
kself, in many places not navigated, might be enclosed by a pa- 
lisade. In this, the fish would be received from the fishennen, by 
means of well-boats, alive. Those which chanced to die would 
become the food of others. Many would breed, as they have been, 
found to do, and thus also would produce food. But they might 
also be fed by means of butchers' oifol, or others matters easily 
procured in a great city, as was the practice of the ancient Ro-,. 



From the enclosure, the fish would be taken by nets, the kinds in 
demand, and the quantity, selected, and the bad fish also returned 
ibr improvement. A steam-boat would supply them to London 
daity, and to any market which might be established { and they 
noght even be brought up alive, so that the unsaleable ones would 
not be lost. 

The only capital required to be sunk, or advanced, would be in 
purchasing and enclosing a tract of water, and in the general 
establishment ; possibly, in stocking the pond. It could not be 
very large ; but no estimate is now pretended to be given, nor any 
place pointed out. That needs not, however, be very near to Lon^ 
don, as a steam-boat would approximate any distance. After 
this, the fish would be purchased from the fishermen by contract ; 
and the establishment, beginning to sell, would then pay its way. 

The details of evidence in support of the practicability of this 
scheme are the following : — 

There are three or four sea^ponds in Scotland where fish are 
thus kept : one in Orkney, belonging to Mrs. Stewart ; one on jhe 
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Filth of Forth, bel(HigiDg to Sir Robert Preston; and one in 
GftUowayy helonging to Mr. Macdouall. 

On the Greek coast of the Adriatic, at Missoloi^hi and else- 
where, the same has been practised from immemorial time. If is 
the current practice also of Bermuda, where the inhabitants sub- 
sist chiefly on fish. 

These are sea-ponds, as the water is salt. But in Sicily, from 
the most ancient times also, the natives transport lobsters and 
crabs to a fresh-water and muddy lake, for the purpose of im- 
proving them, as they also do mullet. 

With respect to fresh waters, we have evidence of the power of 
keeping and improving sea-fish in them, from the practice of the 
ancient Romans. From the testimony of Columella, and the 
olher writers, ^* de Re Rustica," it was the practice of the Roman 
ftrmers, in the earliest days of the Republic, to go down to the 
sea and bring up the spawn of sea-fish to the fresh- water lakes of 
Rome, where they multiplied and improved. It was a branch of 
fiurming. It became the amusement and luxury of the rich and 
great in the times of Imperial Rome ; enormous establishments of 
this nature were formed, and the fish were often fed at an exr 
pense which, as well as the value of the ponds, proves the great 
extent of these repositories. 

Lastly, this plan has been recently put to the test under the 
direction of the writer of this note, in Gruemsey, by Mr. Arnold. In 
a pond of about four acres only, many sea-fish, which will be found 
in the following list, are now thriving, and all those which have 
had sufficient time have propagated : all have improved in qua- 
lity, and many very remarkably. This pond was at first worth- 
less, containing only a few eels ; at present it produces a large 
rent, and can supply the market when the weather prevents the 
boats frt>m going out. It is remarkable also, that, since the in- 
troduction of the sea-fish, the eels have multiplied a thousand 
fiold, so as themselves to produce a considerable revenue. This 
proves that fi^h may be fed, merely, by bringing different kinds 
together, as is the case in nature. It may be added, that the 
evidence from this pond is peculiarly satisfactory, as far as re- 
VoL XIX. R 
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lates to the indHferenoe which sea-iish poMesa atf t« the quftUtf 
of the water. Being emhaaked from the sea, and recdvkig aa 
"insnfBcieiit supply of fresh water in smmner, it yaries, so that wUle 
it is perfeetly fr^sh in winter, It is nearly salt in very dry 
weather, and hraekish in yariotis degrees at intermediate periods. 
Here also, it is remarkahle, that while the larger fishes bare heen 
plaeed there, many of tiie nnaller onesi whieh ibraoerly showed 
1M such desire, have introduced themselves through arerices in 
the sea-waUf and that it is, in partictilar, crowded with crahs and 
prawns. 

It k now neoessary to suhjoin a list of the &he» which, be- 
longing natorally to the sea, have been fcond to live ia fresh 
waters. Some of these hart been forcibly introduced, others 
seek it for themseWes. If the list is mill limited, it is because 
the rest have not been tried ; for no fish on whidi the exptri^ 
meni has been properly tried, has fkiled. When tiiey have 
failed, it is becaiuie they were previously injnred, or nearly killed, 
te the uking or the transportation. The croa hidicatei lAwse 
^hidi have been forcibly natoralized in Mr. Arnold's or some 
other poAd. 



Coi^r 


Cod 


Torsk 


+ Basse 


Sprat 


Loach 


Shad 


fted Loach 


Alose (of the French) dopeti 


+ Smelt 


alosa 


+Atherine 


Greater lamprey 


+Rockfish 


Lesser lamprey 


+Cuckoofish 


StieklebAck 


+01dWife 




+So}e 


Mullet 


4-Turbot 


+Plaice 


Sand eel 


Flounder 


Roekling 


Red fioimder, pleuronectes 


Whiting pout 


roseus 


Mackerel 


White whale 


Herring 
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. •4»HofM maekanfl Crab§ 

Frawtti +Muflcl0i. 

Shrimps 

There appears no reason why turtle dhduld not also be culti* 
vat^, whether they would breed or not. TTie peacock, pintado, 
pheasant, and common fowl, are the natives of hot climates, and 
have long been naturalized to cold ones ; and there is far less dif- 
ference between the temperatures of the water in different cli- 
iftates than between those of the air. An excellent turtle has 
been tdcen in th« Tkmar at Sahalsh, after an unknown leii^h of 
residence. 



Art. X. On the Impurity of the Pulverized Emetic Tartar 
oftheShop^. 

[In a Latter to tlite Editor of the Quarterty Jwrnal.] 
SlE, 

I AM induced to request your insertion in 
Journal of the following facts, with regard to emeti 
ing repeatedly noticed a portion of insoluble matter 
vinum antimonii tartarizati, I purchased some it 
cryslalsy and muck to my astonishment was ofaai*ged nearly dduble 
what I had preriossly paid for it in powder. I procured samples, 
from several respectable druggists, and found in all cases the same 
inconsistency in price. Upon careful examination, howevei!) of 
the powder, this was explained, for I found in all the samples, 
after the triple tartrate had been carefully washed out by cold 
water, at least ten per cent, and in two or three much more, of a 
powder comparatively insoluble, and which proved to be princi* 
pally supcrtartrate of potash and tartrate of lime. I strongly sus- 
pect the manufacturers are in the habit, after boiling the tartar 
with the oxide of antimony and filtering, of evaporating immedi- 
ately to dryness that portion which is to be sold in powder ; this 
will explain its impurity, and also its cheapness, when compared 
with that which has been carefully crystallized. As uniformity 

R8 
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m ao active a mediciue is of the utmooC importanoey I would- aar- 
aaetly raeommeiid b^ bretiu^n of the professioB to purekaie iki» 
article alvvays in dyttaU. By the insertion of these observatiaai 
you will mndi oblige. 

Sir, your obedi^Qit servaaty 

Ak Old PaAonnoima. . 



Akt. XI. — Some Account of the late M. Gtdnandf Optidam 
; of BrenetSj in the Canton of Neufckatelf in SmtzeHohdf 

read at the Society of PKydos and Natural Hiitory of 

Geneva, on the I9th of February, 1823 ♦. 

Th|e Society of Physics and Natural History of Geneva, and the 
Class of Industry in the Society of Arts of that city, having testi- 
fied in the most flattering manner their approl>ation of the speci- 
mens of flint glass, made by M. Guinand, and submitted to their 
inq>ection by M. Houriet ; and having expressed a desire to pos- 
sess some details on the origin of his establishment, they are given 
with much pleasure in the following notice, which is with greater 
confidence presented, as M. Guinand himself communicated the 
principal part of the facts which it contains. 

* When the preient memoir wat addrened to the Society, the interesthig 
artifft to whom it relates^ wai i tiU livinf , hot the intelligence of hi» deoeaie 
(at the cloie of 1898,) was communicated at the same time with the hiatoi^ of 
his htboars. The following pages will show how greatly such a loss is to ^ 
deplored. After half a century of research, M. Guinand was the only man in 
Europe who had succeeded in producing large specimens of that Jlini glass 
which is so indispensable for the construction of achromatic lenses, and at ihe 
same time so diiBcult to obtain, fiee from strift, in pieces of any coa ai d ctabfc 
magnitude. Arraogements had been made by the French goyenment for 
purchasing his secret, when the artist, veiging on his eightieth year, dited af^ 
a short illness. His son remains in possession of his process^ and it is «aid 
that he will continue to supply opticians with flint-glass necesfsary for object- 
lenses of large apertures, the only ones which collect sufficient light,' aiJl 
which produce a sufficiently exact convergence of the rays to allow the appK*- 
cation of eye-pieces of a very short focus, or, \n tHher w^Hk, ia gItEeHhebi a 
considerable degfreeoC amplifying poK^r^ 1 : / \ ; 
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W^ ij^ajf a^pijr to tills optickn {d licet inagm$ amipcmert forvd) 
a'fi^biilfti' rmnaTk to that made by the authors of the BMSothiqvt 
BfUdnniquty in reference to the celebrated astronomer Iienohel>^ 
ihat the facts detailed in this memoir seem to confirm the opiniosi 
that each individual is endoixned with a nsturid disposition towards 
sdme'detormiiiate pursuit ; for it does not i^pearthat the circum- 
stances in which M. Guinand was placed, would have induced him 
to enter upon the career which he pursued with so much success, 
if >be had not be^n urgM towards it by a peculiar impulse. 
,' Nearly seventy years have elapsed since this intevesti^f man, 
now on the verge of fourscore, and residing in a remote village 
aniuHig the mountains of Neufchatel, in Switzerland, was employed 
in assisting his father as a joiner ; and his present manner of 
reading and writing shew' that he scarcely obtained the first'mdi^ 
ments of education. At the age of thirteen or fourteen he became 
a cabinet-maker, and occupied himself chiefly in making clodc* 
eases. 

At this period he had become acquainted with a buckle-maicer 
who lived in his neighbourhood, and of whom he learned the art 
of casting and working in various metals, which enabled' him, 
about the age of twenty, after once witnessing the process, to 
attempt the construction of a watch-case ; having succeeded, he 
adopted the occupation of a watch-case maker, which was then 
▼try lucrative. 

Having constructed clock-eases for M. Jaquet Droz, he had an 
opportunity of seeing, at the house of that celebrated mechanist 
a very fine English reflecting telescope, which appeared t<> him 
esctremely curious and interesting. Those instruments were at 
that time very rare in Switzerland, especially among the moun- 
tains. M. Guinand was then in his twentieth or twenty-third 
year, audit cannot be doubted that this circumstance, in itself 
ununportant, first turned his mind towards that subject, ^to whieh» 
encouraged by success, he afUrwards more particularly devoted 

himself^ 

Be that as it may, M. Guinand having expressed a wish to be 
allowed to take to pieces this telescope ih»t he wi^ 9msmi i* 
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m deUily M. Jaquet Qroz, who had noticod the dexterity of the 
young man, kindly gave him permission) and with ecpial good aa« 
tore relieved him from his apprehension of being unable to p«t 
it together again, by taking that ta^ upon hhnaelf if it akovld 
prove too difficult for hun. Tbiui eaeottraged, M. Ouinaad took 
the inetrument to pieces, aocnrmtely laeasured the curvoe of 
the reflectors and glasses, wad afierwards readily put it together ; 
then availing himself of the few notions of metallurgy which he 
had gained from his friend the buckle-maker, as well as of Uie 
experience he had acquired in casting ornaments for doek-eaaes, 
he attempted the construction of a similar telescope, and hia 
seco^ experiment succeeded so well, that on a comparative trial 
of hitow« instrument with that which had been its model, in 
presence of a great number of persons, it was^impostible to defter* 
mine to which of them the preference was due. 

M. Jaquet Droz, surprised at this success, asked our Artist what 
treatise on optics he had followed as his guide ; but he was stiU 
more surprised when the young man told him that he was not ac- 
quainted with any ; he placed one in his handa, and it was not 
until dus period that M. Guinand studied, or rather deciphered 
(for, as we have already observed, he reads with difficulty), the 
principles of that science. 

About the same time occurred another fortunate circumstancet 
in itself as trivial as the former. Having been always weak^ 
sighted, he found, when he began to make watch-cases, tiiat the 
spectacles, which had hitherto answered his purpose, were iv> 
longer of service ; and being directed to a person whose glasses 
were said to have giren great satisfaction, he obtained a pair 
which reallysuited him no better than the others, but by looking 
on while they were in progress, he learned the art of forming and 
polishing the lenses. He therefore undertodc to make spectaelee, 
not only for himself but for various other persons, who prcmoonc- 
ed them excellent. Tbk new acquirement he found very uaefol 
in his favourite pursuit; and he amused himself in manufacturii^ 
great numbers of telescopes of an infmor quality, for ^Rdiicb he 
made tho tu(bee himself, geiKvally of pasteboard. Ko abo studied 
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th^^omll Dumber of works he was able to procure, wUcb treats 
^1 w bygts connected with optics. 

Meanwbile tbe ingenious and important diseovery of aohroma'tic 
glasses was begioning to spread ; and having rtaphed tbat 
<xiUAtry« it could not faU to be yerjr interesting^ to M. Guinand, 
wbo li^tenad with avidity to all that he heard on this subject. 
M. Jaequet ProZ| having procured one of the9e new glasses, per- 
niltfd M. (juimvid* as in the instance of the reflecting telescope, 
. tA Uke it to piecest and to sieparate the lenses. It will readily be 
QOficm^i that the purpose of the latter was tp attempt the con- 
struction of a similar instrument, but in this he was impeded, by 
Ih^ di£&culty of procuring glasses of different refractive power. 
It was not until some years afterwards that an acquaintai^ce of 
llis, M. Eecordon, having proceeded to England, where he obtained 
9^ pateni for his invention of self-winding watches, which were 
th«a in great request, brought him &om that country some 
fliot^lass ; and though the specimen was much striated, he found 
umm to n^anufocture from it some tolerably good achromatic 
glasses. Having obtained supplies of this m^t^rial on various 
oocfisioni, and having seen other glasses besides those of irL Ja- 
quat Drpo, he eaaily ascertained that flint-glafis, lyhich is not ex- 
treoiely defective, is rarely to be met with. Thus convinced of 
the iB^[»pasibility of procuring it of that quality which he ardently 
vis^Md to obtain for the construction of his telescopes, and having 
JijrhiB various labours become sufficiently sjcilled in the art of 
fosioiiy he oMlted in bis blast furnaoe the fragments of this flint- 
glass; no satisfactory result was obtained, but be discovered 
from some particles of lead, which re^appeared during the pro- 
cefiPf that this metal was a constitutent in tbe com|>Qsition of flint- 
gll^. At th^ tinvB of this first experiment be had attained his 
thirty-fifth or thirty-sixth year. The ardent desire to obtain 
some of this glass then induced him to collect from the different 
works he was able to procure, such notions of chemistry as might 
be usefiil to him in his attempts at vitrification; and during six 
or seven years (from 1784 to 1790) he employed a part of his 
f venial^ in different experin^pts, jn^Uin^ at e^cb timp in his 
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bldst-fdrnace three or found pounds of glass; he tookc«i«,"ffi 
every experiment, to note down the substances and proportkms^ 
his Combinations, the time of their fusion, and, as nearly as pos* 
sible, the degree of heat to which he had subjected ihem ; th«i, 
by an attentive examinatk>n of the results of his ezperimeiits, he 
endeavoured to discover the causes which had rendered his pro* 
ducts defective, in order that he might obviate them on a subse- 
quent trial. While occupied in these researches he derived a 
strong incentive to perseverance, from the prizes which he under- 
stood to have been offered for this desideratum by different aca* 
demies, and especially by the Royal Society of London, a copy 
of whose proposals was procured for him. At a later period he 
also learned, in a more positive manner, from the statements 
given in the first volume of the BibHothique Britanrnque^ the 
almost total impossibility which existed of procuring fiint-glass 
exempt from striae ; all this impressed him with the importance 
of the discovery at which he was aiming, and stimulated him in 
the pursuit. These experiments, however, made, as he obeerred, 
on too small a scale, all proved fruitless. 

At the age of forty and upwards, having relinquished the trade 
of watch-case maker for that of maker of belb for repeaters, at 
that time very lucrative, (since he could make as many as twenty* 
four in a day, for which he was paid five francs each j) he resolved 
to prosecute his experiments on a more extended scale. Having 
purchased a piece of ground in a retired place on the baidn of 
the river Doubs, near the Brenets, where his establishment is at ~ 
present situated, he constructed, with his own hands, a furnace 
capable of melting at one time two hundred weight of glass, and 
settled there with his family on a very economical plan, in order 
to dedicate all his earnings and leisure to new and expensive 
experiments. 

His perseverance, however, had to overcome many untoward 
accidents, which would probably have deterred most persons from 
continuing the research. At one time his furnace, which he had 
not been able to construct with the requisite precautions, threat- 
ened to burst while heating, and he was obliged to re«buikl i$ 
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vn^ materials procure frooi abroad ; at another time it mma ^ 
nittil i^ftei; baviiig employ«d aeyeral days, and coosumed mych 
wood in liaating it, that he noticed an esafential defect in its cpn- 
atfnotiony which obliged him to suspend the meltii^ ; sometimes 
hia cmcibleSf which he had procured at great expenses or manu* 
ftotored himaelf, cracked without his being able to discover the 
cause, and the vitreous matter escaped among the ashes, and was 
lost. After each of these trials he was obliged to employ a 
logger or a shorter interval in earning the means of subsistence, 
and of purchaaing wood, and the necessary materials for his fur* 
nace, his crucibles, and his glass. These fruitless attempts dis- 
couraged him on some occasions, but on others excited him so as 
to dspcive him of rest, and he meditated day and night on the 
pipbable causes of the accidents^ and on the means of obviating 
th«HL At length, however, he obtained a block {cHJloi) of glass, 
of ahout two hundred weight ; having sawed this block vertically, 
h§ polished one of the sections, in order to examine what had 
taken place during fusion, and the following were the appear- 
ances : — On the upper surface of the vitreous matter there were 
maay little semi-globules, which had the appearance of drops of 
water, terminating by a thread or little tube of greater or less 
deptii) at the extremity of which there was a small spherical bulU 
Tha cause of this appearance was, that these drops and tubes 
consisted of a denser kind of glass than the rest of the block* 
Ix^ another part there arose from the bottom of the crucible other 
cylinders, or tubes, terminating also in a kind of swelling or 
bulb ; these had a hollow appearan9e, because they were formed 
of a substance less dense than the rest of the glass ; and lastly, 
here and there were seen specks, or grains, ending with a tail 
or tram of a substance also less dense than the rest of the mass 
in which they floated ; these, on account of their appearance, he 
denominated cameis. In evidence of this result we still possess 
a specimen of the glass which M. Guinand formerly sent to us. 
The block here spoken of has long ago disappeared. 

The following is M. Guinand's explanation of these effects :— - 
Haying oft^ seen on the sur&ce of his glass small globules of 
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k«d, ke siipposes tkat, from 8<HH« cause ov odier, oartam ptrtklos «f 
the lead wbieh coa^oies Ms vkreoiu matter separate finom it, fled 
appear on its sttrfiuM in their metallie state ; that becoauag again 
OQCTdated by eontaet witk the air, or re-calcined a^r being r$f 
$H9cUatedf (to nse bis 0^»m expression,) tbey combiBe vith dw 
▼itreous matter on ^icb they rest, and thus form in the place 
where they occur, that glass of greater density which appears on 
the surface in the form of drops. l%e specific gravity of lUs 
substance draws it to the bottom of the erucible ; but* in doscani^ 
ing more or less slpwly, according to the tenq>erat«re of the Aur^ 
nace. It leaves in its passage a train which occasions Uiose threado 
of glass that possess a stronger refraction. Having reachad the 
bottom, this vitreous matter, in some degree saturated with n»- 
nium, being a powerful solvent, attacks the substance of the 
crucible, and forms with it a vitreous compound, of an infarier 
density to the mass, and ascending in consequence of its speciic 
levity, produces those cylinders or tubes formed of a lea refrac- 
tive glass. Lastly, when this solvent, by meking the substance 
of the crucible, especially that of the bottom, has detached iwam 
it a grain of sand or baked day, this half molten gtatn rises and 
floats in the mass in an oblique direction, because, heiiig still 
attached to a part of the vitreous matter whieh it has produead, 
it is not actuated on all its points to ascoid with equal rapaditj *. 

Whatever may be thought of this explanation, the original 
cause of the non-homogeneity of strongly refractive grease iieing 
once ascertained, the question was, how to remedy it ; and it was 

* This explanation having been communicated to M. Bregaet, a Swias artist^ 
who was subsequently attached to the Board of Longitude at Paris, but who 
at this period was still residing in his own covntry^ he was ef opinioa, tbit to 
obtain henogeneous flint*glaiis, it woald be soficmit lo mtii it io a e^vcfed 
cnieible of pktina ^ h» cau&qfmtA\f tfaasnttM to M» Guipaad a amaU plate 
ef tbM preciou9 aietal, b«tthe latter did not coincide io M. Brevet's opinioii • 
he ibresaw that the solvents would act sufficiently on the metal to colour the 
glass^ and his conjecture was justified by an experiment made in a very small 
crucible. However^ when M. Bregoet went to reside at Paris, he announced 
to the public, that the cause of the defects in StHt-gkaa hefsg known, •• well 
as the lemedy, it wasM thjmoaforwanl be easily obtained m a pastel aiete. 
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here ia paiticQlar that M. OuiiiADd had great obstaclee to Mnr* 
'notuit; so that, said he, the saeriABes aad exertions ^ieh he 
had preftoastjr made, were ttif&ng compared with those whieh he 
afterwards underwent for the purpose of removing ^lese va* 
rfcuiB defeets, and of rendering his glass hcHnogeneoas. 

Here we would gladly- relate the numerous experiments hy 
whi^ M. Chunand at length acoomplished his grand discovery ; 
hat, as It stiU serves to proenre for him some compensation fer 
his hibonrs, we should he unworthy of the confidence he has re» 
pond in ns Were we to enter into any detail on this eisthjeet. We 
shall therefore only state, tiiat after many expensiyie trials, 
M. Guinand haring heen so fortunate as to obtain glass of whidi 
some parts were perfectly homogeneous, and thereidre destitute 
of tiiose strise or threads from whieh flint-glass is so rarely found 
free, he reflected on ^e different circumstances which, in litis 
sscperiment, nnght hare contributed to so happy a result, so that 
in eubse^ent attempts he obtained blocks of glass possessing 
keeg99 portions of homogeneous strbetance, and at length he has 
almost arrived at a certainty of obtaining in the fusion of from 
two to four hundred weight of glass, at least one half of that 
substance perfectly homogeneous, and conse^iently fit for c^cal 
purposes^ 

UaaUe to make any forther progress, he admits that his pro-* 
cesses have not yet attained all the perfection which might per- 
haps be desired; but, as he has by these means succeeded in 
making disks, perfectly homogeneous, of tweWe^ and in one in* 
stance even of eighteen, inches in diameter * ; a^ having no 

• While occupied in his laboratory, M. Gainahd never permitted any per- 
sons to be present, except his wife and son, who assisted him. On these oc- 
casions they were generally secluded for many days and nights from society ; 
bat when M. Guinand had nearly completed his operations, and had arrived at 
a (iftvoD table result, his friends and neighbours were admitted, and psftook of 
some refreshment, while ofibring their congrattilattons on the termination of 
his conflnement. 

A year or two before his death, M. Guinand tried an experiment on a larger 
icale than he had previously attempted. After much trouble and exertion he 
succeeded in obtaining a disk of eighteen incheir in diameter, of pisrfecdy ho- 
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dottbt tiurt;, in opeftting on «i gvMt^r feale, he nnglii'«asny h6 
able to obtain one 'otf « d^iaotfetor double or triple ike exient of 
thoaekkat mestioned, be jasHy cooeliides tbat his process hai «C 
Uogih lemoptd the obstaele wtdch the naB-hottogeDeity 6f iHiHM 
g^s xyffmtd to the constraetioB of large achromatic <^)jeef^ 
glasses^. 

Wlien M. Oninand first obtained blocks including portiottj «f 
good gttss, his practice was to separate them, by sawing ^h6 
blocks 'inlo aeotions that were horisontal, or perpendioalar to t9ieir 
axit ; tivMM^ policing the sections, he sheeted the portions adapted 
to Ilia purpose, and returned the otiiers to the chieible; but, itt* 
depeadentlf of the tedionmess of the labour, attd*the waste otdd^ 
ssaned by sawing, this process wae aOended with the great AunIi^ 
yantage of not cutting ^ finest parts of his glass in the masBie^ 
best' calculated to obtain disks as large as possible') for fre^eB% 
the most homogeneous parts wers thus divided ; but a finlunate 
aoaidont, of which he ayailed himself with his usual adiofitnese; 
conducted hdn to a process more siaople and better suhed to 'te 
attainment of his object. '^ 

One day, while hia men were carrying a block of tMt glbss 6ti, 

itiogeiieoiis glass. This disk had been put into the oven for the last time, to 
be gradually cooled ; and the operation being now considered as compleCe<( 
die iHeods were, ■« asval, admitted ; in the midat of the oeogmtalatimM 
oA»red> on thia oepfecedeated success, after an uaaanally loQg atdutiMs Hm 
lire> by some accident or neglect, caught the roof of the bnildii^. On ,4laa 
atarming occasion all present exerted themselves, and after some trouble the 
flames were extingubhed ; but not before some water had found its way into 
the oven, and destroyed its precious contents. The discouragement caused by 
this misfortune, and some other circumstances, ever after prevented M. Gui- 
nand from attempting any new experiment on a similar scale. 

• <' At the Exposition of the French Industry, seveml foige telesoepea 
were exhibited by MM. Lerebours and CaKcboix, constructed with ^H^ass» 
made by M. Guinand, of Neufchatel. One made by Lerebours had it;i olijeci^ 
glass nine inches in diameter, French measure, and its focal length ten and a 
half feet ; and another by Gauchoix, had the diameter of the object-glass 
eleven inches, and the Ibcal length eighteen feet." — 3^ the BdMnargh PkHc 
iophiotti Jownal, No. XX* for April, 1894.— iSSw alfo Se. et ArU. Nouv. S^tie, 
Vol. XXV. No. %. Feb. 1834. 
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%^lmoA^mnmr to « somOI water lawi^n^^ wMA hehti «Mf» 
l^kn^ At the &11 ol the DoohB, at A« disMuie o£.bfttfrft» toag«« 
tem-hk abodcr the mass atip^fied from its beai»ni» •and vetih^ to 
titeckHUmi of asteep aad rocky deoliidty, was. broken h^nvr»* 
caifiace8;.ML GoinaiidwasatfiTSt gcieved at thismiahap, hat^ 
haTing selected those fragments which appeared to he y&thMy 
(lomi^gflBeoos, he succeeded insofteBtagibem in cncuiar moiilds 
laeuchamanaer that, on ooidingt he obtauMd disks that wesre 
a^ wards fit for working, Theaeeforwaid he adbared to this 
ifietbod ; and iie also contriyed a mode of deaying hia gkas» while 
coQliagf so that the fractures should foUow the most laalty parts* 
M hisihouee.are fic^quentlj to be seen pieces of unmrought gkMf 
-npejgiiiig from forty to fifty pounds/ perfectly traasparent aad 
hcnaogenaoas; . When flaws oeeur in tllsse^^he removes them by 
oleayingthe jMeceswith wedges; he then melts tiiem again in 
BMmlda which give ^emthe form of disks, generally taking ciare 
to aUow a little of the glaes to' project bey(md one of the poiats 
of 'the edge, ■ so that the opticians who work them may be enabled 
to use ^at portion of glass in making a furism, whkh shall gii^e 
then the measure of the refraetive power, and thus obvii^ the 
necessity of cutting the lens. For the refraction of M. Guinand's 
glass varies almost at every casting, while, on the other hand, 
that of each casting is of such homogeneity, that the refractive 
folrca of two pieces taken indifferently, one from the top and the 
ether from the bottom of the crucible, is absolutely the same. 
This mode of fabricating glass from pieces rough and shapeless 
in the first instance, and afterwards re-molten into disks, renders 
the piocess of M. Guinand absolutely different from that of other 
glass-founders, who proceed either by casting or blowing. 
> .Whan the disks obtained by this process are still defective, as 
it sometimes happens, especially witii those of great dimensions, 
Ml 'Guinand obviates the defects by means of the wheel {roulette) ; 
theii by softening them again the vitreous matter expands, and 
fills up the hollows that have been made ; if after polishing he 
finds^ them still defective, he repeats the process until the disks 
are as perfect as lie could wish. By thesse mean«t he has ^ften 
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LiasoUleriflg peMS ci ghm wfaidi hare kift m 4»M8 of 
Anr aeparOioii: at fiiftt llMie jaeoet were only cemented; theie 
WM fre^entlj einm air or aaad between the united surfaces ; ia 
tlMee caeest ke oat akmg the line of jmietioB a toMiU aemi-ojrlk- 
M0bI groove, in order that the Titreoae matter, while meltiiigv 
nifhlfiU itf not by Aowing firom its edges to the bottMi^ hut by 
raasiag the bottcfflt itself; and, by repealing this operatka a sni* 
ioient Bomber of tOMSt be declares, that he has succeeded itt 
taftalljr efaciiig all traces of junction. 

In 1798 or 1799, M. Oainard, having visited Paris, presented 
te several men of soience, and amoi^ others, to the late M« 
de Lalande, several disks of from four to six inches, of the glass 
Which he obtakwd in sawing his blocks, (mat having at this peiiod 
thonght ot the expedient of re*melting them ;) that e^e bcat ed 
astrotKmer valued them highly, and having inquired of IL 
Ouinaad what he intended to do with them, the latter exp r ess od 
his wish thei they iliigfat be made' into object-lensM, in order to 
jisflertai n if the glass which he proeered by means of his process 
was of the kind that had been so long desired ; bnt M. de Laisnde 
having nnderstood that he was oonversant with optics, advised 
him to work them up himself su as to demonstrate the goodness 
of his gUtfs. M. Guinand followed this advice, and while con* 
tinning his manufacture of bells for repeaters, he pursued for se* 
veral years the making of glass and the working of lenses ; he 
constructed achromatic telescopes, some of which had object 
glasses of four or five inches, perfectly free from striss, and 
having purchased a small water-mill at Brenets (when he still 
resides) he adi^>ted it to the polishing of his glass. Notwith* 
standing the advice of M* de Lalande, he made no effort to ob- 
tain the prizes offered for his discovery, because, while he was 
still not sufficiently ccmvinced that his glass possessed all the 
qualities required, (which cannot be positively ascertained until it 
is wrought) the proposals of one of those societies, of which he 
possessed a copy, requiring that the whole detail of the processes 
by which it is obtained should be revealed to different committees, 
before any decision is made, he was apprehensive that some dif- 
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fieshy might depriye him not oi^ oi the prae, but of th» ipfofit 
whldi h#in%ht faifly derire fiOBi hit ucrificos, by the wm t h t 
ef on indugtry in irhidi he had no eonpethor. 

Tboiogh his tooctiB was not yoblicly known, y«t ha had a^ 
qoired, by maana of his diierant labours, and espadiUy by hia 
BksnnfiictQre of achroiAatie telescopes, a sufficiant degree of tm* 
piitation to be visited by men of seieaee who travelled inter his 
country; having thus beeanne acqoaiated with Captain Onmnnr* 
of Berne, an intendant of the mines, the latter had oecaaion in 
Bavaria to speak of the laboun of M. Ghiinand, and a short tiaM 
afterwards, in 1904, he asked him, on the part of M. Praoan* 
hofer, the chief of the celebrated establishment of Benedielbeiimf 
for some specimens of his glass. The letter of M. Ch^nnef it 
once testifies the high esteem he had conceived for M. GvinMid, 
and his earnest wish that his discovery mi^ be rendered aaalbh 
M. Fhinenhofer after examining these specimens, and requesting 
several disks of the glass, w^ so well satisfied with thetn as to 
repair in person t^ Bi«nats, a distance of abont 9#0 mileSf wh«fs 
he e^aged M. Oninand to take a jonmey into Btvaria: havidg 
arrived in 1805, he determined to settle there; and during a 
^esidenee of nhse years he was almost solely occupied in the m$,^ 
nn&cture of glass. It is from this period that M. Frauenhofer's 
achromatic telescopes have acquired so well-merited a reputation. 

Retnnied to his native country, he again established himself Ht 
Brenets, where he is often visited by foreigners, attracted by the 
beauty of the situation, and the view of the waterfall of the Doubs. 
After having discontinued for several years subsequent to his 
return all his labours relative to optics, his taste for the pursuit 
revived, and from that time his entire occupation was alternately 
the nuurafaeture of glass and the construction of telescopes, in 
proportion as either object appeared likely to prove most profit- 
able.* 

^ Being at a yeiy adnmced age, M. Gninand wished to letam to the taikd 
of kW birth, and a penfion wai granted to hhn by the establishment of Bene^- 
dietbenrn^ on condition that he should no longer employ himself in makmg glass, 
nor disclose his process to any person whatever. After his return he resided at 
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Amoi^ tke opticians who hare used his glass, and n^ftMe 
judgment cannot be qaestioned, may be particularly jMentioiied 
M. Lerebours, an artist attached to the Board of Loi^^itude at 
FuiSy m^o, daring a yisit to Brenets in 1880, having dbtttined 
all the glass which M. Guinand then had in his po68essioa» 
though at that time it was not so perfect as he hoped to make it 
by successiye re-softenings, was so well satisfied with it that he 
not only requested a fresh suj^ly, but was induced to make over- 
tores for obtaining a communication of the process. We may 
also adduce M. Cauchoix*, who, in a notice relative to the teles- 
copes |4aced in the last exhibition at the Louvre, has spoken o^ 
the flint-glast, of ndiich they are constmoted, in a Baumer which 
at once shews the goodness of M. Guinand's glass, and the good 
fhtth of the French artist. When the BibUotkipte UnioersdU an- 
nounced the formation of the Astronomical Society of London, 
M. Guinand was requested (in 18S1) to present to them a sample 
oi his glass, upon which they were pleased to make a vepoct as 
lavourable as the small size of die sperimen could warrant ; they 
also very graciously o£Pered another, on disks of a laiger dimen- 
sion. M. Guinand accepted the offer, and they have 
progress a disk of seven inches, similar to those which have been 

the Brenets for two years in a state of inaction ill suited to the activity of hi, 
gfenuis. Confident that by new experiments he could raise hb discovery to a 
higher degree of improvement, he wrote to Bavaria, requeuing that od re- 
linquishing his pension he might be released from the engagemenU which be 
contracted. His request having been granted, he ardently reaumed hit la- 
hours, and it was during this last period of bis life (a space of nearly seven 
years), that this ingenious and persevering artist succeeded in .making those 
disks of eleven and twelve inches English measure, which are wholly free 
from defects, and which excite the astonishment and admiration of all who 
are acquainted with the difficulty of procuring disks of flint-ghui oteven Aye 
inches in diameter, fit for optical purposes. 

♦ Some time after M. Lerebours's visit to Switzerland, M. Cauchoix having 
been accidentally informed that M. Guinand was the person who made this 
excellent flint-glass, without a moment*s delay pointed to Braneta, a distance 
of 800 miles, and not only purchased all the glass which was actually manu- 
factured, but ordered those disks of extraordinary dimensions which we have 
just noticed. 
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sabmitted to the inspection of the learned societies to which his 
notice is addressed ; and that disk, now in the hands of the first 
artists in London, will be the subject of one of their earliest offi- 
cial reports*. 

Among the telescopes made by M. Guinand after his return to 
bis native country, there are several of remarkable magnituae 
and effect; in general, the greater part appear to advantage on 
comparison with English telescopes ; a merit which is owing in 
an especial manner to the quality of the glass. But the most sin- 
gular circumstance attending them is, that they have been con- 
structed by an old man upwards of seventy, who himself manu- 

^ £s«Mt from tbe Bepoit of the OoimcUof the Astn>iM)mic«l Soeiet/jof 
London, held the 14th ofFebniary. 1894. 

' << This Cooncil have instituted fome experiments on the propertiee of gk^* 
for. the formation of the object-lenses of refracting telescopes. . With this 
view a thirty-inch telescope was constructed of some foreign glass (sent by 
IN. Ckrimind} for a trial of it, by Mr. Tnlley. The result was satisftustory, 4nd 
lb* tt haco fe bat since been sold to one of the members. Three other pi — es 
«f Class« pceatnted to the Society, by M. Guinand of NeufchStel, (one of wl)|oh 
is oC« very huge dimension, and promising aspect), are now undeigoing trial 
ID the hands of a committee^ to which the examination of their merits has 
been referred," 

With that disk Mr. Tulley has constrocted a twelve feet focal length telM- 
cope, with which fixed stars are seen wiHi extraordinary clearness and bril- 
liaacy. In his report to the Astronomical Society on the subject, dated Jan. 
18, 1825, Mr. Tulley says, that owing to some peculiar circumstances he has 
not yet quite succeeded in working the glass to his mind ; and adds, " but I 
have no doubt I shall be able to make it into a very perfect instrament ; the 
glass being entirely homogeneous and free from fault ; the material of the 
glass appears to me to be different from our flint-glass, as it grinds and po- 
lishes much easier ; but whether it be harder or softer, or of a more brittle 
nature, is of little or no importance. The ratio of the refractive and disper- 
sive power compared with the specific gravity, seems to be lower than that of 
the refiractiye and dispersive power in the British flint-glass, compared with 
the siame specific g^vity. 

'* I have another piece of flint-glass 8| inches, of the same manufoctnre, 
that seems likewise to be quite free from feult, and is as clear all over as any 
iriid." 

It is understood that the committee will make their report upon this lens^ 
at the next meeliog of the Astronomical Society. 
Vol. XIX. S 
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factures the flmt and crown-gl^s which he uses in their con- 
struction, after having made with his own hands his vitrifying 
furnace and his crucibles, who, without any mathematical know- 
ledj^e, devises a graphic method of ascertaining the proporticm <^ 
the curves that must he given to the lenses, Afterwards works and 
polishes them by means peculiar to himself, and lastly, constnicti 
all the parts of the different mountings eithei* with joints, or on 
stands, melts and turns the plates, sdlders the tubes, pi*epar6d 
the wood, and compounds the varnish. 

[Idere follows a long and detailed espl&n&tton of the original 
process pursued by M. CrUlnarid (ot gMng the r^tlited curve to 
Mt Iraits; but as the mod^ adopted in tkia oOiintry ^poatt to be 
superior, that detail is oHutted<] 

in beholding M. Guinand in his sevetity-liixth ytttj assailed 
with ttie innrmities incident to his multifarious latx>ur8 and his 
advanced age, infirmities which have latterly been ao severe at le 
disable him from all esertion^ it is to be rsf fitted that sufib a 
turn danBoi enter upon a n«w eaf^er ; it Is to be UoatBted ttuH^ 
Ik^Bt h&ving sAMfSced tb his aft so much mofe thitn could hfiVe 
been expected from a man in his circumstances, he should derive 
from them so little advantage ; and lastly, it is painful tp think, 
that this man, in attaching so little importance to the hoaour of 
his disoovery, should not have made it more ezteasiveljl known. 
And connected it taott eldsely with his name | since it is a disco^ 
very which, by the perfeetibn it imparts to telescopes, opens the 
way to very important acquisitions in the vast field which the 
heavens still offer to optical instruments in a state of perfection. 

Dhiti Net/ohdteli Jan. 1S84. 



Abt XII. Theorems in the Doctrine ^ Akmuitiss. Bjf u 
Oorrespondent. 

Whatbvbr may be the difficulties in estimating the rate of ia- 
i^tmi lor small portions of the year, which hAve perplexed man^ of 
the most popular authors on annuities payable at short intervals 6f 
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time, they may all oe superseded by a very simple mode of consi- 
deriog the subject, derived from the pitogressive fluctuation to 
which every coimnon amiuity must necessarily be liable. 

It is perfectly well known, thai stocks ot every kind, besides 
their Accidental variations, are subject to gradual elevations in their 
trUe values, daring the Intervals of tlie payment of the dividends, 
and to a sudden depression, the moment that each dividend has 
been paid, equal in magnitude to the amount of the dividend : 
and it is equally obvidus, that a life annuity becomes continually 
more valuable, as the period of the payment approaches, and loses 
at once the value of one pajrment the moment that payment has 
b«Mt DMklag^i. 

An annuity, for example, of which a payment is due on a given 
day, is mofe valuable than an annuity puf ch^ed on th&t day, and 
payable a year after, by the am<nmt of a yearns payment : and ** Thi 
value of an annuity beginning tp be payatU at any interfnediaie 
time hHmeek ike day ofpuroha^ mid iU Jiret emrnvettmyi will be 
greater than the simple tabular value of the annuity by a sum pro* 
portionalto th^ anticipation bf the payments,** the increase of the 
vftlue t>6iflg v^iy nearly unifoftn, when we suppose the anticipation 
to be ^radttally Incfeased : this Increase of the Value depending 
obVWusly on the greater probability as well as on the greater 
pfOlimity of each payment, and proceeding from day to day by 
very nearly equal increments. Thus if we wished to purchase an 
annuity of 100/. a yeaf, and Its valtie wei^ lOOO/., upon the ordi- 
nary supt)osItion of the payments commencing after the end of a 
year ; suppdsifig thai we desired to have the first pajrment made 
at the fend of nine months, and the subsequent payments at intervals 
of a year as usual : we should have t6 add 95/. td the purchase 
money, making it 1085/. at whatever rate of interest the value 
might have been computed. If we began at six months, 50/., and 
if at three months, 75/. must be addfed to the purchase : it being 
obvious that an additional 100/. would be equivalent to an an- 
ticipation of twelve months, or to an immediate payment of a 
year's annuity. 

Prom this simple and incontestible principle, it is very easy to 

32 
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dedace the values of annuities, payable at intervals shorter tlian a 
year. An annuity of 1 , payable half yearly, is equal to two annui- 
ties of ^tke one beginning as ufual at the end of the year,^the 
otbtr aaftieipated by higlf a year^ and the value of this portion is 
greater than the other by half a year's payment, that is, by } : so 
that ^^ We.wtay ^hoaptJisHl the value of a life anmuitf payable half 
yearly by aidmy a quarter of a year to the tabular value of the 
game emmky.'* 

In the same mamier, an annuity payable quarterly may be di-» 
vided into four parts, the value of the three, which become pay- 
able before the year's end, being greater than the fourth by 

— X — , — X —and JL x ---« respectively; ind ftbo earn 
4 4 4 , . 2 4 4 

of the whole being greater than the simple value of the annuity by 

4 + A + l = l = A,and 
75 ^ 16 16 16 8 

" For quarterly payments, we must add^ of a yoar^s twine to 

the computation made on the suppoiition^qf annual paymentt.*' 

It is easy to show, by continuing the operation, that the limit of 
this anticipation of the payment, by the continual bisection of the 
interval, would at last afford us the addition of half a yfariy pay* 
ment for the value of a daily or hourly payment of a proportional 
part of the given annuity. 

It may also be observed, that when ve reckon at three per cent, 
per annum, an annuity payable half yearly is yearly the same that 
would be granted on a life a year older, if payable annually : a 
year and a half, if we suppose the payment to be quarterly ; and 
two years, if daily or hourly, 

A.B.C.D. 

7, Waterloo Place, 10 June, 1825. 
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Ajrt. XIII. — Proceedings of the Royal Society.' * ' 

April 28— The reading of Dr. Graavill«'8 *«^ Deseripiion^ of 
Sgyptian Mnmmies, with some Remarfu/ on tfio Art lof fimhfthft* 
ing,^ was resumed and oonchid^. i. .. 

The mummy described in this paper was purohastdat OooraiKW 
It was in a single case, of the usual Ibrm, and eovorad with<c«rttr 
xloth and bandages very neatly and dexterously i^pUad, And 
among which both cotton and \mtm were T«ODgini6ed--4bese^ to 
the amount of 28lbfi. avoirdupois in weightt having been w- 
moved, the body was discovered to be that <^a female*. The.fil^ 
dominal integuments were remarkably wrinkled» and the whojfe 
surface of a dark brown colour and dry, but in many places soft to 
the touch, and wHh the escepliDn of a f«w partSi eidlir/^ly dep^yfsd 
of cuticle. The height of the mummy from the vei*tex of the bend 
to the inferior surface of the caleaneum was 5 feet -f^ jpcH, ^^fii 
the principal dinivusions of several parts correspond with those 
which are usually considered as giving rise to the utmost perfec- 
tion of ftmmle form in therEorop^aa race; vyeitber wes any trait 
of Ethiopian charaeter discdri>ible in the form of tb^'craniun^^ all 
which, observed Dr.GraHville^ supports Cuvier's ppjnion respect- 
ing the Cancasittn origin of the figjrpiiaos. 

The author then proceeded to a^brief summary of the present 
atate of our information respecting Egyptian mummies, attributing 
its scantiness and imperfiiction to the rarity of perfect specip^ns, 
nearly all the nranmiies hitherto described presenting little else 
thtn imperfect skeletons enveloped in bandages, sometimes 
covered by the dry skin* 

In proceeding to examine the present specimen, tbeiutegumei^to 
ahd muk;les of the abdomen were first removed, and the contents 
of that cavity cai*efully inspected ; thsy consisted of a portion of 
the stomach adhering to the dii^n^m, the spleen atttiw^d to the 
soperrenfil capsule of the left kidney, and the left kidney itself 
with the ureter descending into the bladder, which, with the 
uterus ^d its appendages were observed in situy the latter ex- 
hibiting marks of diae^8e<— Fragments only of the intestinal 
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tube were discoverable, and there, were a few lumps of repin, of a 
compound of clay and bitumen, and a few pieces of myrrbl The 
xiglit IritfhMy, the liver, and minor glands were iBtosiiig ; but the 
HmU-UAAder w^s detected among the loose liiagMBnts ot metfi- 
branes and other soft parts, tag«ther with remains of ks owii 
Jads. The sofi parts of tfae pelvis were tlien pM^tiottUrlj ex- 
amined, and the perfect condition of the muscles, membranes, arid 
Ugaments, partienlarly noted. The oavity of the thcnui was dmdI 
ekcmined, by detnohing tiie diaphragm to which part of the penf 
cardimn adheved, and the heart in a very contracted state was 
afterwards found suspended by its vessels and a t tach e d to the 
lungs, which adhered to the ribs. 

Upon the exaakiation of the erantnm, it was evid«it that the 
brain had been removed through the nostrils, from the lacerated 
condition of the inner nasal bones ; the eyes appear not to have 
been disturbed, the tongue was entire, and the teeth white and 
perfect. 

Dr. Granville next proceeded to draw some conclusions as to the 
age at which this mnrnmied female died^ and respecting the disease 
which destroyed her. The bones of the ilium exhibit that peeulkr 
thinness of their osseous plates which show the individniU to have 
exceeded her fortieth year and to have borne children ; and as there 
are no characters of age or of decrepitude about the skeletcm, the 
author considers her to have been about fifty. Tke ovarium and 
broad ligament of the right side were envel(^»ed in a mass of 
diseased structure, while the fellopian tube of thte aame side 
was sounds but the uterus itself was larger than natoral, 
and the remains of a sac was found conoeeted wkh the left ova* 
riom, all which, connected vrith the a^^aranoe of the abdominal 
integumenti), leave no doubt of ovarial dropsy having been the 
disease under which the individual suffered. 

The author concluded this oommunica^on wiUi soaae obeervi^ 
tions respecting the method of embleming geiieraily, and the 
nature of substances emplc^ed in the process, from the dtftaAs •f 
which he drew the conclusions folloMrtng : — 

That the abdominal Ytsceta were more or less perfigtly nb^ 
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9tni0i^ either through nn incision oq one side of the »Mf)n»en, 
pri 98 in the present mmnipy« through the uniM* Th& thor^tfc 
Oftvify wa3 mt di^turh^d. Th»t tHe conunts of the crMWO)- w«rf 
r^noyed ; som^Jimefi through the noa^rila, ^i in others ♦J^MH^^ 
onp of the orbits, The body was tbeij prphfibly (jovered witfr 
.quick-lime to facilitate the removal of the cutipje; t^o soalp and 
nails hejjig however left untouched ; after whiph it was iwn^ew^ 
in a pielted mixture of wax, resin, and bitumeur until Ihor^mfpbly 
penetrated ; and, ultimately, subjected to a tanning. Uquor* pn^ 
bahly made with the saline water of the neighbouriug statrofi 
lakes ; the bandagas w^r^ then applied, witb the opiiaaumal y^ksifT 
position of melted resin, or wait and resin, the lumps of reflin* 
myrrbf 4^^,, having been previously placed in the abdomen* 

M. Qayl^uaaae took bi^ seat, a9 a fereigii member ©f the BoyW 
Society. 
Henry Harvey, Esa^ was admitted a Fellow pf tbe So^ety* 

May 5,r»-Pr. H, H, Soutkey vrw^ admitted a Fellow ^ tkf 
Society. 

M(^ lS.-r-John Taybr, ^sq*, wa» admitted a Fellow of th^ 
Royal Society, and a paper wa9 communicated by Peter BarJoWi 
£sq., F.R.S« On the Hfugnetitm impatted to Ir^n Bodm by Botation. 

The author's attention having been recaUed to the considera^ 
tion of the effects of rotation in altering the m^netie influence of 
iron, in the course of speculations on the cauae of the rotaiion oi 
the earth's magnetic poles, and knowing at the same time thiitt 
Mr, Christie had found a permanent change in the magnetic state 
of an iion plate by a mere chaise of position on ita axis, it newmecl 
to huQd highly probable that this change* due only to & einple in- 
version would be increased by rapid rotation. On trial, however, 
it was found that the effect produced was merely temporary. The 
es^riments at first were made with a tliirteen inch mortar*abell 
fixed to the mandril of a powerful turning lathff, worked by a steam 
engine iatbe Boyal Arsenal at Woolwich. 
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This being made to revolve at the rate of 040 turns per minute, 
tlie needle was deflected out several degrees, and there remained 
Btatioitftry'duriiig the motion of the ball, but retmned immediately 
to itft original position on ceasing the rotation. On inverting the 
molioti of the shell, an equal and contrary deflection took place* 

As the law of the phenomena was not evident with this dispo- 
sition of the apparatus, and the shell was found too heavy for 
perfect safety, aShapmell shell of eight inch diameter was mounted 
in a proper apparatus (described in the paper,) and a number of 
experiments made, the law of which, however, still seemed ano- 
malous, till the idea occurred of neutralising the earth's action oa 
the needle, when the anomalies disappeared, and the general law 
of the effect was placed in evidence. The needle being made a 
tangent to the ball, if the motion of the ball was made tawardi the 
the heedle (whatever was the direction of the axis of rotation,) the 
north end of the latter was attracted, and if the contrary way, tc- 
peiled. In the twt> extremities of the axis there was found no 
effect ; while in two opposite points at right angles to the axis, 
the effect was a Inaximum, and the direction of the needle was to 
the centre of the balU 

The ai]rthor then proceeded to shew how the results, which before 
appelated imomalous, agree with this general view, and closed his 
commuliieation vnth some theoretical views of their general bear- 
ing on the subjects of the earth's magnetism, which he thought 
there were strong reasons for believing to be of the induced 
kind, and although It appeared to him doubtful whether the ano- 
malltfts observed in the variation of the needle on the earth's sur- 
&oe, can tfltimately be referred to this cause, yet he observed that 
one condMon essential to the production of these phenomena, 
liokb'gdod in the case of the earth, viz., the non- coincidence of 
its polarized axis with that of its diurnal rotation. 

A paper. On the Alteration in the Magnetism of an Iron Plate, 
oceeaimed by a Rotation on iis Axis, by J. H, Christie, Esq., was 
coniBMmicated by the President. 

The effecte observed and described in this paper, although mi- 
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nute in themselves, appeared, in the author's opinion, to point out a 
species of magnetic action not hitherto descrihed. It ha» long 
heen well known that striking, twisting, or filing iron, in different 
directions, with regard to the magnetic axis, materially influences 
its polarity, hut it does not appear to have heen remarked that the 
simple rotation of iron in different directions has any such in* 
fluence. This, however, the author has ascertained to he thd case, 
and that the laws which govern this peculiar action are so regular^ 
that there can remain no douht of a corresponding regularity in 
their causes. 

The attention of the author was first drawn to these phenomena 
by some apparent anomalies in the magnetic action of an iron 
plate on the compass, observed in the course of a different in- 
vestigation. In order to avoid or allow for the disturbing in- 
fluence of partial magnetism in the iron, it became necessary to 
attend minutely to the position of certain points in its circum- 
ference, which corresponded to the maxima and minima of this 
magnetism. It was then found that these points were not constant, 
but shifted their position as the plate was made to revolve in its 
own plane ; or, in other words, that a plate which, in a given 
position, produced a certain deviation in a compass, no longer 
produced the same deviation after making an exact revolution in 
its own plane, although brought to rest, and every part of the 
apparatus restored precisely to its former place. 

It appeared from this, that the revolution of the plate in its 
own plane had an influence on its power of deviating the needle 
independent of the partial magnetism of particular points in it, 
and the justice of this idea was proved by giving it a rotation in 
an opposite direction, when the effect on its directive power was 
also reversed. 

The change produced by rotation in the directive power of the 
plate was found to be a maximum when its plane was parallel to 
the line of dip on the magnetic axis, and at the same time as little 
inclined to the horizon as this condition would allow ; but when 
the plane of the plate was parallel to the horizon the effect was 
diminished in the ratio of 5 to 1 ; and when perpendicular to the 
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horizon, and coincident with the magnetic meridian, was altoy^etfiei' 
destroy^. 

The author, having satisfied himself of the reality and constancjr 
of this effect, in different plates, and of the necessity of refprri|||[ 
it to a peculiar agency of the earth's magnetic power on the wq^ 
lecules of the plate, proceeded to ascertain the laws, and measure 
the quantities of the deviation due to rotation (so he terms it) 
^n various positions ; and detailed a great number of experiments, 
with their numerical results, an*anged in the form of tables- 

From these he deduced the following general law ; viz^^ th^t 
the deviation due to rotation in a dipping needle ^* will always 
he such^ that the sides of the equator of such dipping needle will 
deviate in a direction contrary to the directions in which the 
edge of the plate moves, that edge of the plate nearest to either 
edge of the equator producing the greatest effect," 

The results of this law, it may be here observed, are in many 
cases coincident with those of the following : conceive the dip- 
ping needle orthographically projected on the plate* Then will 
the deviation due to rotation of the projected needle take place in 
a direction opposite to that of the rotation itself. 

The author then proceeded to a theoretical investigation of the 
effect of a plate of soft iron, having within it two poles de- 
veloped in given positions, and acting (in addition to the usual 
magnetic action of soft iron) on a needle of infinitely small 
dimensions, in the plane of the plate. He referred the whole 
ordinary action of the iron to its centre, and supposed that 
this is attractive on both poles of the needle ; but the extaordinary 
action on that of the newly-developed poles he supposed to reside 
in them, and to be attractive or repulsive according as they act 
on the poles of the needle of the same or opposite names with 
themselves. On this hypothesis, assuming symbols for the co- 
ordinates of the plate's centre, the distance separating the newly- 
developed poles in the plate, and the angle which the line join- 
ing them makes with the direction of the needle, ^., he deduced 
(from the known laws of magnetism) formulae, expressii^ th0 
horizontal deviations of the needle ;— first, on the supposition of 
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«K9totJQe in one 4irectHm ; •econdjj, oa that of i^ rot«ti<mii^ tl^ 
opposite ; w^ thirdly, in th^t of m roM^ioo at all JFrom llwt, 
by comparing them with a few af thf otwerv^Jopa, he d^c«a 
nnmerical values for the constants of the formulae, and then 
fJx^G^H them to computt the ^eviatiops dm *o rprttkm in all 
the rest. He rfgard^ the discrepancy betvoen the calcirfated 
and observed results, as in few cases, larger than what he con- 
sidered nwiy be fairly attributed to enor of observatipn ; and that 
the theory above stated is at least a gwena z«preeentation of 
what passes in fact : admitting, however* that it docs nol give 
the exact position of the point where the deviatioai due to rota- 
tion vanishes, and suggesting partial magnetism in the iron plate 
nsed as one mode of accounting for the diflFerenoe. At all events, 
by an examination of the case on the ordinary supposition of 
induced magnetism in the iron*, he shewed that a greater coinci- 
dence between theory and fact would not result from that hy- 
pothesis than from the one here employed. 

He then proceeded to inquire into the degree of permanence of 
the polarity thus produced in iron by rotation, from which inquiry 
it appeared that (at least during 12 hours after the plate was 
brought to rest) the influence of a single rotation had scarcely 
suffered any diminution. It appeared also that the effect is so far 
from depending on the rapidity of the motion, that the plate can 
scarcely be made to revolve so slowly as that the whole effect shall 
not be produced. 

Lastly, by a slight change in the formulae, the results of eom- 
jmtation it is found can be made to agree with obaervation to a 
degree of exactness as near as can be wished. This change con- 
eista in the ombsion of certain terms introduced by the theory, 
and the author regards it as very possible so to modify the theory 
.as to get lid of them. 

The author closed this communication with an appendix com- 
.paring the magnetic effects produced by slow and rapid rotation. 
Tha result of the comparison was, that the forces exerted on the 
needle during rapid rotation were always in the same direction as 
IlioBe deriv^ from the slowest r9tation, and which continue to 
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net after the rotation has ceased, but were greater in intenntf, 
and that the former eiFects were such as might have been looked 
for from a knowledge of the latter. 

May 19.— George Harvey, Esq,, John Smimove, Esq., and 
the Rev. Dr. Morrison, were admitted Fellows of the Society. 

A paper, entitled Some Account of the Transit Instrument hUebf 
put up at Cambridge Observatory^ by Robert Woodhouse, Esq., 
F.R.S., was communicated by the author. 

The author in this paper first described the operations by which 
the New Transit Instrument, at the Observatory of Cambridge, 
was approsdmately placed so as to allow of a meridian mark being 
erected on the distant steeple of Granchester church. He then 
entered into a more full consideration of the different methods pro- 
posed and employed by astronomers for executing the more deli* 
cate adjustments of the Transit in general— he shewed how the 
errors of coUimation, level, azimuth, and the clock, may all be 
detected, and their values determined by the resolution of certain 
equations of the first degree, constructed from observaticms of 
any three or more stars ; but this method, though exact in theory, 
he reprobated in practice, and prefers making each adjustment 
separatdy, and by the ordinary mechanical trials, as shorter, 
more effectual, and less troublesome. Mr. Woodhouse then de- 
scribed a remarkable phenomenon presented to him by the transit 
in the course of his observations. He found that the line of col* 
limation of the instrument deviated occasionally to the east or 
west of the centre of the meridian mark without any apparent 
reason. At length, however, it was found that this was caused 
by the approach of the assistant's body to the lateral braces placed 
for the purpose of steadying the instrument in an invariable posi- 
tion at right angles to its axis. The expansicm of the brace 
nearest to hhn was found to thrust the axis of the telescope 
aside, and on the removal of the assistant, the equilibrium of tem- 
perature restoring itself, the deviation gradually dissqspeared. That 
f his was the true cause appeared by wrapping hot cloths ronad Ae 
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alternate braces, by which the same effect wag produced in an 
increased degree. Warned by these observatioasy Mr. Weodhouse. 
ordered a proper apparatus to be provided to defend - the bracks 
fr^m the sun's rays during the meridian passage of that lpmiB«ry« 

A Description of the Fossile Elk of Irelandy by Thomas 
Weaver, Esq., communicated by the Rev^ W. Buckland, F.Il,S., 
was also read. 

Mr, Weaver's j^noipal object in this paper is, to prove that 
the remains of the gigantic elk, which have been found in varioua 
parts of Ireland, are not of antidelnvian origin, but that 
the animal dwelt in the countries in which its riemains are. 
now found, at a period of time which, in the liistory of the 
earth, can be considered only as modem; and that the ex- 
tinction of the species is attributable rather to the continued per- 
secution it endured from its enemies, accelerated by incidental 
local causes, than to any general catastrophe that overwhelmed 
the surface of the globe. 

The spot examined by the author, containing these remains, is 
near the village . of Dundrum, in Down. It appears formerly to. 
have been a lake, and is now covered with peat, lying upon a 
bed of marie ; the bones are invariably found between these two 
substances, and &om the examination of the shells contained, 
in the latter, it appears that they are exclusively fresh-wfiter 
species. 

Ilie peat bog of Rathcanaon, in the county of limerick, baa 
also furnished abundance of the same bones, similarly situated. 
These were examined by the Rev. Mr. Maunsell, before they 
were displaced. Some of them shewed marks of disease and 
ft'acture, and in one case, the rib was singularly perforated, ^s if 
by a sharp instrument. Marrow, having the appearance of fresh 
suet, was found in the cavity of one shank*bone, and they ap-^ 
peared, generally, to contain all the principles found in fresh bones^ 

These, and some other concurrent circumstances, seem, says 
the author, to remove all idea of the remains of the Irish elk 
being of any other than, comparfitively, recent origin; and.iti 
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s^ftig fyt ft cause of the nearly constant distribntlon 6f these 
remains in Ireland, in swampy spots, he conjectares that tile 
animal may have often sought the waters and the marshy land, aa 
a place of fefuge from its enemies, and thus not nnfi^e^netttty 
found a gpraye where it looked for protection. 

'■ Jjm€%.-^K paper, entitled Microscopical Cbi^rvaHoht on th& 
Maierialsof the Brain, and the Ova of Afdmalt^ and the Analogy 
Ata exiHi between them, was communidited hy Sir fi. Home, Ban., 

The author Arst detailed the results of some experiments, made 
Whh a yiew to ascertain whether firogs that had been completely 
froteik, could, under any circumstances, he restored to life ; 
iftAth he found never to he the case, whei^ the brain had beeti 
^htirely congealed, the substance of Which, after such a pro« 
cess, never regains its former appearance, but is resolved into a 
watery flnid, mixed with some gelatinous matter. In the act of 
f^ezingy the human brain was found to suffer a similar decompo- 
sition. The molecule of the egg is also resolved, during ftie 
]^)roeess of freezing, into tnaterials corresponding with those of 
the brain^ 

Magnified drawings, executed by Ur. Bauer, of the various 
substances described in this paper, accompanied the communi- 
cation* 

A Description of a Method of Determining the Direction of the 
Meridian, 8cc., by J. Pond, Esq. A.R., was also read at this 
meeting. 

The process here described, which Mr. Pond stated to have 
been tried by him only with instruments of small dimensions, 
but to be susceptible of great precision, consists in placing two 
well-defined objects very nearly equi-distant In azimuth from the 
liorth meridian line, and distant from each other In azimuth by 
Very nearly twice the azimuth of the pole-star, at its greatest 
elongation. These objects must be extremely distinct, and Well- 
defined, and the method of placing them is by the Use of a 
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telds«ope fixed like ft transit cm a horixdtttal axiii and p(dMM 
&rat to the pole-star, at its greatest elongation, and Aen at iM 
reflected image. In thus passing from the star to its fanage, Ihe 
centrU wire, which must necessarily descrihe a strictly ¥eitieal 
i:itcle, will pass over some terrestrial object : this^ if SttiBeiefitly 
well-deflned, will serve fbr the mark ; if not, ft mark mMt h% 
erected so ad to be bisected, or nearly bisected, by the Wire. 

Hie same being done on the other side, the disttneet of lh« 
marks from the central wire must be measnrM wUh ft ttfero*' 
meter, and this must be repeated, till sufficient e^taetness il ob» 
tained. The horizontal angle between the signals is theft tb be 
measured with a theodolite, and in the middle between theA a 
meridian mark erected, and its horizontal angle fhnA eadi 6f 
the signals also measured. 

' Mr. Pond suggested tliat this method might be applied to iA¥ei« 
tlgations more strictly astronomical; such as determining MM 
places of circumpolar-stars, by their azimuth at their ^eaieet 
elongation ; a method independent of refraction, and whidi ti 
peculiarly adapted to observatories near the equator, shotild 
lateral refraction and undulations of the atmosphere not prove ail 
obstade. 

Jmie d.«-^harles M. Clarke, Esq. was elected a f'elkiw §f the 
Society, and the following gentlemen were eleeted fioifdlgft 

members : 

Count Chaptal 

M. Bnoke 

M« Fresnel 

M. Brogniart 

HBeisel. 

-— A paper, entitled Fwiher Reieamhee on the Preiervation 
rf M^taii fcy Electro^Chemical Means^ by Sir HumjAry Davy, 
Bart.» P.RJ§», was read. 

i After adverting to the general details respecting the protee- 
Itob of the c^per sheathing of diip*, Contained in his former 
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ptfen, tiie PrjBsident proceeds^ ia the present oommunicatioii, to 
eonBider the circumstaaces under which various suhiitances are 
deposited upon the protecting copper, and their general influence 
npOB its wear, more especially in regard to phips in motion. 
For this poipose, he availed himself of the use of a steam-boat, 
•aiployed on an expedition to aseert^ some points of longi* 
gitnde in the north seas, and his inquiries lead to the inference 
tiiM motion does not affect the nature of the limits and quantity 
of the protecting metal, and that independent of the chemical > 
tbere is likewise a mechanical, wear of the copper, in sailing. 

In examining the results of some of the experiments upon the 
effects of single masses of protecting metal on the sheathing, 
the author observed, that in same ca^es^ the corrosion seemed 
to increase with the distance from the protecting metaU It 
beoame« Aerefore,- necessary to invest^ate this circumstance, 
and to ascertain the extent of the diminution of electrical action, 
in instances of imperfect or irregular conducting surfaces. Sir 
Humphry detailed several curious and important experiments in 
illustration of this inquiry, which prove that any diminution of 
protecting effect, at a distance, does not depend upon the sur« 
face of the metallic, but of the imperfect or fluid, conductor* 

His experiments upon perfect and imperfect conductors, led 
hhn to another inquiry, important, in its practical relations, re- 
/ipe^iagthe nature of the contact between the copper and the 
preserving metal. He found the protecting action prevented by 
the thinnest stratum of air, or the finest leidf of tak, or dry 
paper ; but the ordinary coating of rust, or a thin piece of 
moistened paper, did not impair it. 

After some experimental details, respecting the electro-chemi* 
cal powers of metals in solutions excluded from air. Sir Humphry 
concluded his paper with practical inferences and theoretical 
elucidations, arising out of its general details. Findiiig that in 
certain cases of imperfect connexion, the influence of the 
protector was weakened by distance, the author prc^posed that 
when ships with old sheathing were to be protected, a grreater 
proportion of iron should be used, and, if possible, more distri* 
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bated. Tke adyantage of this plan was snrprtsmgly, shewn 
in the Samarang, which had been coppered in India^ in the year 
I88I9 and came into dock in the spring of 18B4; coi^ered with 
nsti weeds, and zoophyte; she was protected by. four masses 
oC^ iron, equal in sur&ce to about ^ of the copp^, two of which 
were near the stem, and two on the bows. She made a voyage 
to Nova Scotia, and retuctted in January, 18d5, not, as was 
falsely reported, corered with weeds and barnacles, but re- 
markably clean, and in good condition. After citing other 
instances of the perfect efficacy of the protectors, and adverting 
to ^e relative {proportion which, in different circumstances, 
^ey ought to bear to the sheaUiing of the vessel, and to the 
most advantageous methods of applying them, the President con* 
eluded by observing upon the importance of selecting perfectly 
pure copper for the «heathing,|of applying it smoothly and equably, 
and of using, for its attachment, nails of pure copper, and not of 
mixed metal* 

June 16. A Paper waH communicated to the Society, On. some 
NeufCampoundi of Carbon and Hydrogen^ and on certain oilier 
Products obtained during &ie Decompositionqf Oil by Heaty by Mr. 
M. Faraday, F.R.S. 

The experiments, of which the results are detailed in this paper, 
were made principally on the fluid, which is found to be deposited 
in considerable quantity, when oil gas is compressed. This fluid, 
as obtained at the works of the Portable Oil Gas Company, is 
colourless, of a specific gravity less than that of water, insolu- 
ble in water except in very minute quantities, soluble in alco- 
hol, ether, oils, ^c,y and combustible, burning with a dense 
iame. It is strikingly distinguished from the oil from which it 
originated, by not being acted upon to any extent by solutions of 
the alkalies. 

Part of this fluid is very volatile, causing the appearance of 
ebulUtionat t^nperatures of 50^ or 60^. Other parts are more 
fixed, requiring even 250^ or aboye for ebullition. By repeated 
distillations, a series of products were obtained from the mo^i 

Vol,- XIX. T 
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to the least TOlftlile, the m06t abundant behi|f such aa occorrad 
from 170^ to 200^. On subjecting these, after aaiBeroBi re^i- 
catfons, to a low teaiperaiore, it wis tmmi. tfiet aome of tbm 
ooBoreted into a eryBtalllne fiiaas, and, ultinatelf, a aabetaaot 
was obtained fh)m thetti, printi|Ailly by pr w a wre at low iempwra- 
tures, which upon examination, ^^H to be a atow oaiD|xmiHl of 
carbon aM hydrogen. At conunoH t0lM{>6raltttre0 it «pt>ear8 ia a 
colourless transparent Hqnid, of specMe gravity 0.86 at M% 
haying the general odont of Oil |paa. Bekw 4^ it ia 4 aolid 
body, forming dendriHcal transparent ciyetalBt tmi ^wa/Umcilmg 
much during its coi^pelatten. At X>° it appears as « while or 
tran&l)arent substance, brittle, palvemient, and of the 
nearly of loaf sugar. It evaporates entirely in the mt: 
raised to 180^ it bolls, famishing a vapont, iv^ich haa % 
fpravity of 40 nearly, coibpared to hydrogen aa 1. At a Ugher 
temperature the vapout is decomposed, depositing carbon. The 
substance is combustible, liberating charcoal, if oxyg«a be not 
abundantly present. Potasium exerts no action upon it below 186^. 
This substance was analyzed by being passed over led hot 
oxide of copper, and by detonation of its vagpour indthvoxyyeiL 
The results obtained were, that it consists of 

2 proportionals of Carbon - - - li^ 
1 ■ Hydrogen - - 1 

IS 

and, that in ihe state of va^potir, ak ^roiloBtionale of carbon and 
three of hydrogen tn« prosilnt to fbnn 1 volume, which is oonaer 
quently of the specific ^gravity of 80, hydrogmi beiiy 1. It is 
named-in the pa^r W^cafhuret ofHydbrogen. 

'Experimenting with themost vblaiSe portionls of the 'liquid, a 
product was obtained, whieh, Aough ^faseons at comnXm ten^e? 
ratures, condensed into a liquid at 0^. This was fmfnd to.be 
Tery constant in composition and ipn^iertiaa. Itwaa i^ery c^fmr 
buatible. It had a specific gravity of 87 or 88 aa a gas ; as 'a 
liquid that of 0.6S7, being the lightest substance, not « gaa or 
rapouf , known. When analyzed, it was found to ^goaiat 0f ooa 
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profipr^u^^ of carbon 6., «9d one of hyd|t)g6ii 1., as is die (^^et 
-wit}! olefin gf^ ; bnt these are sq coml^iped an^ pon^ense^y as ^ 
Opcu^ on}y pqe half the volifp^ fbQjr ^o in that §nl^fa)^^. ^ 
yolume therefore of the gas contains four proportionals pfjp^i^if 
24, and four of hydrogen 4=28, which is its specific gpravity. 

3^49 f)^ f;u9ar]f^le ^Ser^!^ thuf f^t^^^Ushed \>e\^^^n t^ia 
subsf^nce and pl^fiaAt gas, i^ i^ ^sp d^i^4ai8^ by tlji^ ¥^J!^ 
of ch^orii^, which forms wit^ }t ^ fluid )>ody, h^vipg a sweeft 
taste, ^joi jrea^mUing fiydrp-dili^ide pf pfr^n; 1h4 ffon^ 9^^ 
ajcbloridieof carbon €$nnot be q^mif^l>y ^hf^ f^^^ 9f^tif9f^ of 
(ilori^ C«yd %ht. 

T^ iother produjct^ from the origina} A»id, do PQt frieisent apir 
characters so definite ^ the «boye swhrtiaffyctf j |tt fiip mM. Am 
ti^yftppear«Qli!^y«;ry^co08to]^, bo^jfl^ HWfowqJiy # .<Wif te|p|>e- 
^ti9re. They catool: be sep^catod by diitiUatim into wiwe jml 
kas YokLtile pai4s, so as to affurd xneans of jrednciag their jwipfaw 
to ^w:o ^r tbree partjbvto bo^ie^* Tb«y hAve the gencyral im? 
peities of tibe oqgJAfji fluid, and.wiiili^ otticM* prodM^ts, . ac» aU 
peculiu'ly acted upon by sulphuric «ad, joi«ring .y i hiU Mi wiftua» to 
the inveatig4Ui(m of tviiich thfi authpr is at pijipeptevigAged. 

With reference to tbe presence ot these iiubfrt«npea An>the ^tltt^ 
pf vapovgr in oil and coiJ gasi the means of jiacertatijning .it, and 
the.^puuiU^r fire pointed out, in Ahe peculiar action ^f jnlphnmc 
acid, dousing t^eir .penfeot oondc^isatiQn, and in Ae jMi^eot 
ppwsep^i pye^r them poasesaed by £zed and vx>latile oils, ^., Am 
requisite precautions for their proper itpi^cation beings deaai3bed« 
Oil g^ was /<mnd:to .be aaturated wiih ^aany of Aute yapours* 
Coed g^id^o.cp^f^luaed .a .pastioii of them. 

The j]iq[itir.ca|Mlttded with a ahprt xeference lo ihe .proba^ 
n^es pf .the fluid, at t>EiginaUy x>btainfid. If .pot into gas' burning 
inth^ibltierflaaie, .it ma]cas it , produce a bright white flame, it 
leimieaccellent solyentiof oaontdbouc; it will answervall liie pnr^ 
poees 4o which easential pils iure^a|ypUed as solvents ; and^ Junring 
lulled that poition of it, tirhieh'thoogh at ^^mmpu temperatures 
a liquid at aipresspre of 2 or ^ «itaosphares, is a gas under aiif 
#i>ninifthed pvessuie, as ioel to ^ lii^np ; the aolbor has shewn 

T 2 
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the possibility of such an application, if at any time, such know- 
Ikdgt and command of the decomposition of oil or coal by heat 
■hould be obtained, as would enable us to furnish the substance 
hi abundlmce. 

' «— « An Acc(ntrU oftfU BepeHUim ofVL Arago^s Experiments on 
the Magnetism developed during the Act of Rotation^ by Ghas. Bab- 
bage, Esq., F.R.8i, arid J. P, Herschell, Esq., Sec. R,8., was read. 

The experiments of M. A^ago having excited much i&ter^t, the 
anthers of this comnmnication were induced to erect im apparatus 
for their verification ; and after a few trials, they succeeded in caus- 
ing a compass to deviate firom tii^ magnetic meridian, by setting 
in rotation under it plates of copper, sine, lead, ^. 

To obtain more visible and regular effects, however, they found 
it necessary to reverse the experiment, by setting in rotation a 
powerfol horse-shoe magnet, and suspending over it the various 
met&ls, and other substances to be examined, which were found to 
follow withvmous degrees of readiness the motion of the magnet. 
The substances in which they succeeided in developing signs of 
magn^ism were, copper, sdnc, silver, tin, lead, antimony, mercury, 
gold, bismuthi and carbon in that peculiar metallindal state in 
winch it is precipitated from carbonated hydrogen in gas works. 
In the case of mercury, the rigorous absence of iron was securedi 
In other bodies, such as sulphuric acid, rosin, glass, and other 
Mn-oopductom, or imperfect conductors of electricity, no positive 
evfdence of magnetism waa obtained* 

. The comparative intensities of action of these bodies were next 
numerically determined, by two different methods, vu., by observ- 
ing the deviation of the compass over revolving plates of great 
sisDe east to osie pattern, .and by the times of rotation of -a neu- 
tralised system of magnets suspended over them, and it is curious 
that the two medioda, though they ass^ned the same order to 
the remaimng bodies, uniformly gave opposite reanlts in the oases 
of ziiie and copper, placing them constantly above or below each 
other akscording to the mode of obeenration employed^ 
Oar Mthon next inTevtigated the effect of soktton pi cootinuity 
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on the yarioas metals, in the comne of which- M. An^k^'ft T^P^- 
of the dimiiratloii of effect by division of the metalUc^ plates used 
were verified; and the farther curious fact ascertainad* that re-, 
establishing the metallic contact with other metals re^mthe* 
force, either wholly or in great measure ; and that even when the 
metal used for soldering has, in itaeli^ but a very feebly magnetic 
power, thus affording a power of magnifying weak degrees of mag;? 
netism. The law of diminution of the force by increase of distance 
was next investigated. It appears to follow no oontt,apt prqgies* 
sion according to a fixed power of the diatance, but to vary be- 
tween the square and the cube. 

The remainder of this paper was devoted to some able and ela- 
borate reasoning on the facts detailed. — ^The auAors conceive tb^t 
they may be all explained without any new hjrpotheeis in auig- 
netism, by supposing simply that time is requisite both for the 
developement and loss of magnetism ; and that different ittetals 
differ in respect, not only of ^e time they require, but ia tlie 
intensity of the force ultimately produciUe in them; and tbey 
apply this explanation not only to their own results, but to thope 
obtained by Mr. Barlow in his paper on the rotation of irtHb 

— — A paper wds read containing an acoount of Exfuavtmomii 
on the Magnetism produced by RotaUony by S. H* Christie, Biq«y jn 
a letter to Mr. Herschell. 

Mr. Christie, in this communication, gave an account of sgne 
experiments on the developement of magnetism in copper i^y rota- 
tion. He corroborated by his own experience the results obtained 
by Mr. Herschell, in which a disc of copper was set in rotation by 

, die rotation of one ' or more magnets beneath it, both in the 
case where poles of the same name were immediately below 
the disc, and when' of a contrary name. The actions appeared 

' equally intense in both cases, and from this circumstance, he con- 
cludes the magnetism thus conmiunieated to the copper, to be 
extremely transient. The experiment was varied by combining 
the revolving magnets differently, find the results were- stated. 
The next experiments of Mr. Christie were directeick to the de- 



Digitized by VjOOQ IC 



278 Proceedings of the Roy at Sodeiy. 

Icnx^natiott of the Uw accoirdlhg to which the force diminishes to 
the distance between the disrc and taiagnets increases. It seems 
it teMow from these experim^tit^ that when a thick copper plate 
fs mftde tSo revolve under Ibi small magnet, the fbrce teniding to de- 
vldtfe th6 needle i^ dKwctly aft Urfe Vebdty, aiid inversely as thfe 
Ibnrth power of the distance ; hiA that wWen magnets of consider^ 
ah!e "Att are nrade %b t^Volve teihdet Iheir copper discs, the dimii 
ntiWon follows mo^ Viearly %e ratio of the inverse sqnare of thfe 
Bistancd, t>r between the iqtrare a^d the cube, though not ih anjr 
constixnt rktio of an exact power. 

The author then investigated the laW of force when copper di^cft 
of dilfereVit tirelghts lore t(€?t ?n rdtatldi^ >vhich, for small di^timces, 
appe^t proportioned to l!he wefights of tSie discs, but for smaUet 
ones appear to vary in itome higher ratio. 

t— 1- A papfer 0» ^ Ahrmil VanaHtm df sortie of the ftindfcH 
Vtxed Starsi was comitttmicatedby John iPond, Esq., A.11., & F.R.S. 

4*his covtfteunicati6ib cc^risi^ed principally of a table, stating 
the amiual variation's of twentty-three of %c prindp*il fix^fd 
stars;' as ^d^duced from tor. BrtoMeyS 'Observations, and those of 
the Astronomer Royal. On thes^, Mr. Pond remarks that out 
V)f «^ift^*n stars Obsferv^ Ht DuMm, thirteen efther indicate a 
^sovfhern ^deviation, or at lewt are ndt inconsistent with 5t ; 
and that of these thirteen, about half indictite a greater deviation 
TOatn ilhfet assigned by Mr. Pond Tiimseff ; the other htilf a less ; 
^ivtee '^b %hrefe iiema{iri?h|^ «afrt devirft'e northwards. 

Mr.?*6nd farther remaiked, thrft'the examination of this table 
Is Cttlculatefllrather to'ifMrcase than'to fliiniiifeh scepticism oh the 
Wbj^ct Of the dctemiination 6i sudh vety small quantities, by 
tetrdnOirifcal obsfervtttidn. lie cdtcluded bjr aisclaimlrig all in- 
Yettflon^ot placing ihe fiubjefct 'in a cbiltroversial poiht of victe, 
tthd'by* expressing ti hope that "the difficulty will, 'iiia*vfery feW 
'yeliirs, T5e ^atfefkAorflJr cleared up. 

s-^^^A Ife^criptidn b/ dn Tmprdiied Hygrometer^ 1)y Tfclr. 
ttonlais Jones, l^as r^ad to the Society. 
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The Tpifecfpte of Mr. Jones's Hygrometer is egsentially the 
vame -with fhttt of Mr. ©aniell's, m., to ascertain «he -tempera- 
tare art lAidi flew ^depo8lHed*rom'*he atmosphere. It differs 
from Mr. Daniell's, however, in the frigorific action heing ap- 
plied immediiiteljrto4;he biilb of the ^thermometer employed to 
ineasnre tlietemperaiture. 

This 'bnlb is of considerable size, and of a cylindrical form, 
slightly ihrttened and extended at the end. The stem of the 
thermometer being tidce bent at right angles ; &is end of the 
Imlb turns upwards, it is made of black glass, and is exposed, 
*btrt the rest of the bulb is covered with muslin; This being 
moistened with ether, the mescury is cooled, and dew at length 
settles on the exposed part, at which moment it is read off. 

Mr. Jones, after describing this instrument, alludes to an 
Objection to its use, drawn from the application of the frigorific 
process to the lower part of the l)ulb, while the dew is deposited 
at the upper. This objection, if realized, might be obviated by 
inclining the bulb, so as to have its axis horizontal. But re- 
peated trials have satisfied him of Aere beiiig no occasion for this 
precaution. 

— A paper On ih6 "Nature of the Functions ofMoriaHUf^ and 
o» a Wew Mode of determining the Value cf Life Contingencies^ 
' was communicated by Benjamin 'Cknnpertz, Es<j., F.R.S. 

TBis paper, which is a continuation of former researches on 
t!he same subject printed in the Transactions of the Royal 
^Society, was divided into two chapters. In the first the 
author considers the nature of tiie law of ^ose numbers in tables^ 
of mortality which- express the amount of persons living at the 
end of ages in regular arithmetical progression. He remarks 
'first, that for Short intervals the law approaches nearly^ to a de- 
creasing geometrical progression, and that tiiis must be^the case, 
whatever be the strict expression for the law of mortality, .pro- 
vided the 'intervals do not exceed certain limits. But he further 
remarks that this property will be found to belong to very ex- 
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tena^e j^i^iv^of Hkbtea of wirtality, and infttanets Depaman't • 
tabii^,.ipr^f0rircmAe,«ge of 25 to that of 45* the nrnWilb' 
liyiiag al tb9.«nd of aach year decrease yerj nearly in gaooMltH 
cal pmfraoBioo^ - 

Cooaideru^ JM>vtfer the x^hole extent of such a table, it ^naU 
be found thai the ratio of this geometrical progression is not tbe 
same in all pairts ofthe table. But before lie entered «n tba o«n- 
sideration, the author drew some consequences from the hy- 
pothesis of a geometrical progression being the strict law of na- 
ture after a certain ace. One of these is the equality of value (rf 
all life anhuities commencing after that age. Another is, that 
the want of instances in history of persons living to very enormous 
ages (waving those of the patriarchs), is no proof that such may 
not be the law of 4^ure« as, hf shews by calculation, that oat of 
8,000,000 persons of 92, not more than one should on this sup- 
position reach 192. This leads him to some general considerations 
on thet^auses of deatb, after which he resumes the consideration 
of the general law of the tables. 

To find' this ^jffiorii he supposes that a person's resistance to 
death decreased as his years increase, in such a manner that he iii 
every e^ual itlinifely small portion, loses equal infinitely small 
portions of his vital powers. He further supposes, that among 
any giveii i^imber of persons of equal vital powers the probability 
of death is the same, but that among all, it inversely is ftopci^ 
tional to the vitality. . Thes^ postulata being assumed, he &a^n 
into an analytical investigation, the result of which is the r^re- 
sentation of the Law of life by such a function as is sometimes v 
called a double exponential, that is geometric progression in 
which the ratio^is itself variable in geometric progression* . 

H^ %hen proeeeds to examine the coincidence of thi^ law wijth ^ 
several tables of the best authority, such as tbQ3e of Depfurcieux, , 
Northampton, the Swedish and Carlisle tables, and the supposed 
experience of the Equitable Assurance Office. The resultst^rf a- 
their <;ompai;^ns are stilted, in a tfibulor ^o|in, and are very f^- ' '^ 
vourable to the law supposed. 
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Ib th^e Meond ohiqrter, the author, after briefly ezplialiihig by 
algebraical reasoning, the mode of applying true prinelito to 
calovlatieiM of ammitiea, proposes general tables for facilitaling 
this appb'cation in practice. Hie^ie tables (which occupy Hi fbUo 
pages, and represent the logarithms of the present Talues of an* 
nuities fer eyery Talne of a certain argument), are actually cal- 
culated, and annexed to the communication, forming the principal 
part of the sectmd ch^ter. • 



Aax. XIV. ASTRONOMICAL AND NAUTICAL QOL- 
LBCTIONS. No. XXU. 



i. Further Examination of Cixptaxn Thomson's Tables. By a 
Correspondent. 

It is thought right to submit to the pubfie some fiirtber results 
obtained from Captain Thomson's method of deariiig the iAtmr 
Ditt^mce, the method of the Appendix to the Jieqmrite TaUett 
and Mr. Lax*s. method ; the examples before computed not bei^g 
sufficiently diversified to ascertain the compara^ve laccuracy of 
those m^ods in aU cases. 

, ,, s^iSsrffJi "Vi^Tffif*^ 

^'b sipp. Mh. 6 

J's . . • 8 
App. dist 00 

>'sh#r.pltf. 

^'b app. alt 16 
J's . • . 14 
App. dist. 20 
>'shor. par. 




.ifo 6 



44}. 



^ 



^45 



49 £3 57 .. ..19. 53 49i « . 19 53 49| 



^'sapp«alt.l6 

>'s « « . 14 

App. dist 20 

I'shor. par. 61 OJ- 



19 52 58 . . 19 53 7i . . 19 53 6J 
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e 
►22 



6 4%..tf i h 



. %2 '6 f4| 



20 1 59 . .20 1 4« ..20 1 48 



.t» 2 2 . .20 2 12 . • 20 2 12J 



>'* . . 18 

App. *«t W 
)'8%or.pcar. 

^'8app.alt.l3 

j's . . 18 

App. dist. 20 

^ *• itor* pwr. o4 -0 ; 

^'sapp.fch-lS 0; 

>'8 . . 14 0! 

App. dist. 20 

) '8 hor. par. 61 20 

^'ft app. alt. 7 35 28 
yu . . . 7 55 3r 
App.*ditt. ftS^27^ 
9's1ior.'par. M Oi 

The small difference, wliicH M sometimes foand between Mr. 
Lax*8 results and diose of the App. to the Req. Tables^ arises 
chiefly trom the circumstaDce of the mooxi's panMax in altttnde 
haying been computed by Mr. Lax from the apparent aHHude 
- O h ni i iM i ed by the fcAwClon, insteod'ofllie apparent latitude itself, 
as is 3one in the Tleq. Tables. 

In the following Example all the fgutes are wriMen down, lAich 
must necessarily be written down in the operation itself, in ^miu 
that the length of it in each method may be fairly ediA|iiJ6d« 



29 51 16 .. 23 51 



23 51 



o 
O's app. alt. 41 


4V 26 


»h 9 


64 M 


App. dist 43 


37 18 


1 s hor. par. 


547 
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Mr. Lax's Method. 
O'sapp. alt 41 .47 26 ... 

>•$ 9 J4 34 

©> corr. . 67 

>»»— — 47 53 Log. 9.998959 

. 2 . 8 

7 19 

Suvk 10 43 33 15 

App. dist 43 37 12 Ver. 276029 

'40 
biff. app. alt. 31 52 52 ............ . Suv. 1849126 

20 
Loe. 5.097608 No. 125215 

■ 51 -- 

Log.T0§S660 No. Ii4930 

Diff.truealf. 31 3 53 Ver. 143289 

134 
True dist 42 58 29 • ... ' • Ver . 268346 

Statement of the different openings of the book, the - opert^ong 
performed^ the number of figures employed^ and the numb^ of 
pages in the tables used, in worJdng ovt the ab^e exampk'by 
each method. 



Capt ThomBOQ 
App. Req. Tables 
Mr. Lax . . • 


S&i. 


SBSSf 


t^isss^ 


iSSi 


SGL-Jir- 


7 
7 
5 


7 

13 

6 


20 
11 


207 
213 ; 
121 


87 

106 

• 81 



Iq the second' and tWrd methods there is only one opening of 
the book in taking out the nnrabers for the diference between the 
apparent attitudes/ and for the diflferenoe >bet#e#n the tme alti- 
ittdcs; and also for the aipparent ^nd time dislane^) and ia 
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taking out the logarithms and the natural number ; and accordingly 
only three openings aie put down on these aoqotuits ia the abore 
statement. There will always be the same number of openings of 
ike book, and of pages in the tables used, in these two methods, 
and tery nearly the same nuiph^r of figures to be written down. 
In Ciq>tain Thomson*s method likewise there will always be the 
same number of openings of the book, and of pages in the tabtei 
used ; but ia general there will be fewer o peratiogS i and of course 
fewer figures to be written down, than in Ike nbovp example ; ber 
caose whenever the difference between the two successive correc- 
tions in Table XVIII. is very small, the proportional part may be 
taken out by inspection. But if two of them could be thus satis- 
factorily tsAten out, aod only one proportion were required to be 
written down, still the operation would not be shorter than in other 
methoda. It may be remaiked, top, that although an opening of 
the bookis saved in clearing the distance by jnclydi^g the t^&9C^ 
tion of the two objects in the quantity taken from Table XVIII, 
this eor^ecf^OD fsust afterwards be made in dedacipg the'tjjps^ .frpim 
the observed altitude of one of them ; so that, in fact, the openings 
ONgfat tobe eonsideced i^ eight inateftd of seven, i^ etatod abor^ 
TJbe m^im'^ altitude iadeed is ^evidei^y Aot wXemied tp h/t uaed 
Iv «hii pwrfMMe, ifhiA is certainly a gre»t4€feet, » tjhie ^J^t^de 
of the moon will frequently be preferable to that jqI fbe otber 
object^ and will very often be the only one that can be employed. 
Np table^ towever, is given of its corrections ; and of course, if 
its altitude were to be used in fin^g the time, the correction 
miist .either be taken from another book, or computed by a trouble- 
some process. It may be o|}served, likewise, that the combini|ig 
to|;etli6r of pcsltcve tand Aegatii^ ^quantities in 4j^ dMcd icome^n 
miist be embarrassing in praotice, and may aometimes be the ooqa- 
sifn of error. It is, moreover) unpleasant to hav^ tb Subtract 4>e 
correction for one distance from that of another 'Wfaenrtlie74ie-t>a 
ittftient aides of a le<if,.a6 js 4lii(a90 the oAseJn Table ^IP^Hif ' A 
ijirtlMr4>^|eolion4«, that |be metbod does not tiygply 4o<oasfei^ 
"whtch the appasent diatanpe i$ leos than $^^, though n(^ ui^Cre^ 
ifiemly the'diitattcetbetw»fin ikt ttpon ^Md «(ar if iwqh less ip 
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tlM N* AkilHMic[7]. N0ilb«r ii it obvioui bor thitmtUiQdii I0 b# 
•sed wliaa tbt difiiieote fcetweca the firan. atHpuent akitwdbi of 
tfba two objects b gnattr than tke uppatnot diitaa^ in TaUa 
XVUI> Hast less ihan the fwen appamot liiitn^rp; aa far iititaM% 
wkm ibe aUr% qpfMiiattlelftiiBdLeia 64^, tha aMM'a 1^^ Mid tlia 
aptpaaeatdiilMMie 3^ M\ Lastly, k ia a aarfoM defeol b thia 
»atliaii tkat ao aaaaM are poiated ontbf apfdyiiig a aoweotioa far 
attf eatraoriiiaarj ohaBge m iht aCale of the ataietpberey aor eey 
satisfactory nde gma far eatimartng tlia efieet ef the imsqwil 
refraction at the upper and lower limbs of the sun and moon, when 
observed near the horison. "HieBe, however, are considerations of 
ioa nach kaportanca to be ftbag e A c r segkcted im the preaent 
state of Nantioal AalraMny. By taking them in»0 the 
in the example at page 282 of Mr. Lax's book, the lo 
made to differ more than 23 miles from the longiUkle deduced in 
the same example at page 273, where they are n^letited* 

[It is, however, butiah' to ranark, that the finding the differ- 
ences of the eorrections for fractional parts m thia» as in almost all 
other cases, will be much more expeditiously done by the arith* 
metical rule of Practice than by the Rule of Three. Thus in the 
proportion 4^ ; 3' 37":: + 24', it is easy to perceive that 24'= ^, 
and to talie at once 2r'.7 as the feanlt. When the|uurallax ia 
Tery great or very small, the conaotion by X^aptein Thomson's 
method must confessedly be defective.] 

ii. Tables of Third and Fourth DiTTEH^wc&^forinterpfMing the 
Jdo&t^s place. By Ti^quam ^ixnouuisoF, Esq. 

Ik calculating the moon's place by interpolation from the Nautical 
AlmanaCt especially in right ascension and declination, When great 
precision is required, the equation of mean second difference alone 
will not be sufficient, but ^beihird, fourth, and .fifth diffeaenoes 
mait be taken into account, as4he corrections arisii^ from them 
aaay aometimes asnont to 3 or 4 saaonds^ The two smsiJl Tables 
annexed are designed to give these corrections, and are to be used 
thus: 
Take out of the Ephemeris the three right ascensions and pre*^ 
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freeelbf , tad the three fellowHi(|r the gpiven tune, aad take their 
frit, teooed, third, and fourth difibrenbos, alto the'mean of the 
t«PO aecond diflferenoet standing on eaeh side of 'the. giTen tinM, 
and the mean of the two fourth difierenoes. Then to the proper- 
tienal part of the middle first difference, corrected by the eqasiha 
of mean second diiference, apply the correction fonnd in the itt/t 
Table anneaed answering to the middle thkd difeveneey and the 
correction in the second Table answering to die mean footh dif- 
lerencet and the resnk will be the moon's plaoe correct. 

Exanqfki. 

1. Gifen this following right ascensions (^ the moon from the 
Mansieal Almanac, required her right asoensioa on 6th July, (823, 
«t 3 hours. 

lit diff. ^ 1.^ 

+ « '^' +1048 ""''"l '""'""• ^^ 

8 18 40 ^ '" *• - 4 50 _ f^ ^ ^ 
8 84 88 * ;• 5 88 7 '? - 18| 
8 84 56 ; " 5 87 ■*" * 



1888 




e tf M 


July 5, 


N. 


60 SO 55 




M. 


68 88 58 


6, 


N. 


76 57 88 




M. 


85 88 6 


7, 


N. 


98 47 1 




M. 


108 6 54 



8 19 5S 



Moan'« A. R. July 6, Noeo 
PiroportioMl put of int diff. 
Equation of mean lecond diff. 
Equstioii of third diff. 
EqostioB of fOttrih diff. 



5 8 



Mean 

1-8 8 



76 


-57 


SS 


8 


6 


8 




— 


17-6 




- 


8-5 




- 


0-8 



Ifoon'i A. R. July 6, at 8 bourt . • 79 8 80*6 

2. -Required the moon's right ascension on 4th July, 1823^ at 
18 hours. 

lan o^^'. *"'*''• Mdlff. ^^ 

July 8, 11.87 48 7 . « ' J , ,, **^>«- 4tli diff. 

4, N. 45 1 9 ^ 4 I' * + 18 18 { f' 

M. 58 87 89 5 52 ?2 " 6 " i i! - 1 9lf , ,« 

5, N. 60 80 55 J *? ?• 14 88 J ^ I 16 * i *• 
M. 68 88 58 * ^ ^® " .-. 8 50- 

6, N. 76 57 88 



+ 7 18 8 
7 86 80 

7 58 86 

8 7 58 
8 18 40 


+ 18 18 
17 6 
14 88 
10 48 


- 1 18 
8 84 
8 50 




Mean 

15 49 
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'•y •• i 


5$ 


5^ 


•»?...•> 


S 


56 


4S 


• m 


:•'!■ 


58'-^ ' 




.1* ^* 


HAj- 




# 


- V*' 



»• .»^'..t , ^ 

^ .|l^9i>UA«R«Joly4tb>MUhii^ 
Pxoportional part of flnt diff. 
Equation of mean second diff. 
lunation of third diit 
Equation of fbnrtfa diff. 

I The formuise from which the Tables were congtructed are taus 

investigated. 

Let a be the first of the series of six terms giren ia the Ephe* 

merisy and d\ d^^ d'> d* and d^, be the first terms of the several 

prders of difierences. . 

(A.) • •• • ' 

Then by the usual formula of interpolatiod, the Value of any 

term of the series at the distance x from the first terpi ^ fs s 

a + xd' + xx — d« + * X ^ X fZ^ d^ +XX tzl 

X— 2 ar— 3 ,^ . x— 1 x — 2 x — 3 «— 4. 

X 1-- X --^ d* + » X ~i X — ~ K £— i'X -— -d 
3 4 2 3 4,5 

= o + xd» + (x« — a?) 1! + (*» - 3x« + 2x)^ + (««-6x* 

+ 11«« - 6x) ^ + («a - 10«« + 35ar» J- «0* +iJ4»»)-f!l.. 

(B.) 
Now the term to be interpolated being between the ^ird and 
fourth terms of the series, let y be its distance from the third term, 
then X ss y + 2y which being substituted in the libove'-formula it 

'■ beeomes a + (y-f2)d' + (y« + 3y^2)^ + (y3 +3jr«.+2y) 

^ + (y* +2y3-y« -.2y)|l ♦ (y^ ^ 6y^ + 4y) ^. 

' The fifth diffidence being d<, the mean of the two fourth difier- 
cnces^iM be == d^ + — ^ D^ the third difference standiiag oppo- 

site to the interval between the third and fourth terms will be 
s: cf' + c2^ = D^ the mean of the two second differences oppo- 
Vol. XIX. U 
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site to the thiid and fourth terms will b# d^ +JL d* + ±d^ =D< 

the first difference opposite to the tame intenral will be s= d^ + 2d* 
+ ds = 1)% and the third term of the series will be = o + 2d' + 
d« =! c. 
Hence 

* d* = iy*-J-d* 
2 

' d» rr D3 - d* = D» - D* + i. d^ 

2 : 

d« = D«— -id» - J-d*=:D«- — D» + D*- J-d^ 
2 2 2 -2 

d» =s D' - 2d« - d« = D' — 2D« + 2D»-D* + 1.^* 

: 2 * 

«= c - Jd" - d« = c - 2P' + 3D« - ±D5 + D* - J-d« ' 

2 2 

And sttbttkuting these vakiet of d*, dLc. in fonanla (B) it becomes 
c + y D' + (y« - y) ^ + (2y» - 3y>+ y) JBl- + (y* - 

2,» -y« + 2y) :^ + (2y« - 6y* + 5,« - 2y)-^ 

NowyD^ is the simple proportional part of the middle first dif- 
ference; (y< — y) —J— = D« X y X ^^^ is the equation of 

mean second difference; (2y3 — Sy^ + y) — — ia the equatioiikof 

UN 

third difference in the annexed Table l;(y^— 2y3— y* + 2y) ♦ 

is the equation of mean fourth difference in Table II ; and the |e- 
maining term (2y« — 5y* + 5y« - 2y) -2— is neglected, as at 

its maximum it can only amount to 1^ of the fifth difference, and 
is therefore insensible. Hence applying all these equations, we 
hare thte yalue of the term required, the same as if the common 
formula of Interpolation had been employed. 
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ill. Correctums of the Catalogue qf Zoducil S^aks inserted in 
ike Third Numkur qf ike JOrommkal CoOeetms. Bj Toqmas 
Hendbbson, Esq. 

No. 24,^nA. R. /or § l'2 3.09 re^wf 6 12 4 09. 

No. 52, xt« N. P. D.for 99 24 67.0 read 99 25 48.6. • 

; No. 63, 1 i^ni, A. R./or 15 54 56.U read 15 54 59.11. 

The last is an error of Mr. Pond's Catalogue ; it had before 
been pointed out by Professor Schumacher. Mr. Henderson*s 
remark on Bourard's computation of the differenoe of longitude of 
Gf«eBwich and Paris, published in a former number of tha»e Col- 
lections, has also occurred to Professor Slaviaski, and has been 
admitted by Mr. Bouvard as correct 
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Ant. XV. ANALYSIS eF SeiENTIPIO BOORS. 

h PhUosqphicai Trckmactims of the R^at Sod^ty c^ 
iondonyfor ^# Year 1825. Part H. 

The first paper m this Part of the Trantactionab entitled^ 

i. QtL Ai$.^fect^tfTmm$r9tmton tkM hUtfwlif i^MaigmlicFcr^u% 
and on the Diurnal l^ariatjon of the Terrestrial Mametic Inten* 
»ty. By Sam. Hunter Christie, Esq.,M.A. of Trin. Col.^Camb., 
FeL Camb. I%iL Soc. ; of the Royal Military Aoadlmy Omb^ 

: • WUMo^ta4 by the Pieaident. 

Thb results of Mr. Christie's experiments upon the above subjects 
are given in an extended series of tables, commencing with a tern- 
perature of —8* F., and terminating at 197°. From a tempera- 
ture of 80% the magnetic intensity decreased rapidly as the tem- 
perature increased, and at above 100^ a porti<m of the magnetic 
power was permanently destroyed. But we shall not follow the 
author into the details of his researches, in consequence of the 
singularly fluctuating, yet progressive, state of magnetic science 
at tiie present moment ; on another occasion we shall enter at 
length upon the subject, and endeavour to do justice to Mr. Chris- 
tie's labours. 

iL The Crooman Lecture, On the Existence of Nerves in the Pla^ 
centa. By Sir.E. Home, Bart., V.P.R.S. 

AvTia complimenting Mr. Bauer on his microscopic in&Uibility, 
Sir Everard proceeds to the enunciation of his discovery of pla- 
cental nerves, a discovery *' which he is proud to say was not the 
result of accident, but of a regularly-arranged plan for that pur- 
pose." 

That nerves are necessary for other purposes than mere sensa- 
tion has long been admitted by physiologists, and it has been 
proved by many well-devised experiments, that the processes of 
secretion and growth of parts are imder their immediate influence. 
Bfr. Bauer first detected them in the placenta of a seal, and after- 
wards in the transparent portion of the chorion of the tapir, and 
thence their existence in the human placenta, and a consequent 
direct nervous communication between the mother and the child 
was inferred, and afterwards proved. We think, however, that 
these investigations are not vet sufficiently mature to warrant 
the inferences that are drawn nrom^em. 
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ifi. ObservoHons on the Charujes ifie Ovuni of the Frog undergoes 
duritw the Fffnmtion ofiKe Tadpole. By Sir JB^ l^oipe^ Baj^, 



In the year 1982, the author laid hefore the Society a series of 
observations on the progress of the formation of the chick iii the 
^?8r ^^ *^® pullet, illustrated by drawings from the pencil of Mr, 
^uer, showing that in the ova of hot-blooded animals the first 
parts formed are the brain and spinal marrow. He has noW 
brought forward a similar series on the progpress of organization 
in the ova of cold-blooded animals, illustrated in the same manner 
by microscopical dramngs made by the same hand. 

The ova of the frog, which have been selected fbr this investi- 
gation, are found to have no yelk. If we examine these trrt fa 
theo?ariain which they are formed, we findtkem ta consist of 
small vesicles of a dark colour ; when they enter the oviducts they 
enlarge in size, and acquire a gelatinous covering, which increases 
in quantity in their course along those tubes ; but the ova car ' 
neither be said to have acquired their full size nor to have re* 
ceived their 4)roportion of jelly, till they arrive at a cavity close 
to the termination of each oviduct, formed by a very conaiderabU* 
enlargement of those tubes, corresponding in many respects to- 
tbe cloaca in which the pullet's egg is retained till the shell be<^. 
comes hard. 

When the ova are deposited in these reservoirs, they becosse, 
completely formed, and m a state to be impregnated by the male^ 
influence , which is applied to them in the act of their eiqpnUion.- 
As they are pressed upon each other, by being confined in a small 
apfice, the gelatinous covering takes an hexagonal figure» in the, 
centre of wiidi is the ovum* 

Immediately after impregnation there is no change in the ap- 
pearance of the jelly, nor of the vesicle contained in it, in tluA.t 
respect corresponding exactly with what happens to the pullet'a. 
egg. The first change that is produced towards the fonna^io^ of 
an embryo is, the contents of the vesicle expand, its form changes . 
from that of a sphere to an oval, and when cut through its con* 
tents are no longer fluid. In the act of coagulation, the centipil 
portion becomes of a lighter colour than that which surroui^ it, 
swells out in the middle, and there is a distinct line by wluch the, 
two portions are sejparated from one another ; the central part, in 
its future changes, is converted into brain and ^pinal marrox^, and/ 
after theae organs have acquired a defined outline, the heart .an4 
ether viscera are seen forming int^e darker substance. 

The membrane that forms the vesicle which is destined to con^; 
tain the embryo when it has become a tadpole, has ^ power of en- 
largement as the embryo increases in size, and then performs the 
office both of the shell and of the membrane that liAes it in the 
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pullet'jB egg, at the same time serving as a defence to protect it, 
and allow of the blood being aerated. 

The black matter, says Sir Everard, lining the vesicle can only 
answer some secondary purpose, since it is not met vrith in the 
aquatic salamander, whose mode of breeding very closely re- 
sembles that of the frog. Upon reflecting that the frog's spawn 
is exposed to the scorching effect of the sun, and in places where 
there is no shelter, this nigrum pigmentum may be given to the 
eggs as a defence for the young during its growth^ which cannot 
be required in those of the aquatic salamander, since they are 
separately enclosed within the twisted leaves of water-plants, and 
screened from the full force of the sun's rays. The plant 
i^hose leaves the aquatic salamander most generally selects to lay 
its eggs upon is the polygonum persicaria. 

This paper is illustrated by three very curious and instructive 
plates. 

iv. A general Method of calculating the Angles made by any Planes 
of Crystals^ and the Laws according to which they are formed. By 
<AeRev. W. Whewell, F.R.S., Fel. Trin. Col. Camb. 

Thb author, after stating the inconveniencies, inelegancies, and 
imperfections of the received notation for expressing the planes of 
a cr3r8tal, and the laws of decrement by which they arise, and of 
the usual methods of calculating their angles, explains the object 
of the present paper, which is, to propose a sjrstem exempt from 
these inconveniencies, and adapted to reduce the mathematical por- 
tion of crystallography, to a small number of simple formulae of 
universal application. According to the method here followed 
each plane of a crystal is represented by a S3rmbol indicative of 
the laws from which it results, which, by varying only its indices, 
may be made to represent any law whatever ; and by means of 
these indices, and of the primary angles of the substance, we may 
derive a general formula, expressing the dihedral angle contained 
between any one plane resulting from crystalline laws, and any 
other. In the same manner we can And the angle contained be- 
tween any two edges of the derived crystal. Conversely having 
given the plane, or dihedral angles, of any crystal and its primary 
»>rm, we can, by a direct and general process, deduce the laws of 
decrement according to which it is constituted. 

The purely mathematical part of this paper depends on two for- 
mulae demonstrated by the author elsewhere, and here assumed as 
known, by means of one of which the dihedral angle included be- 
tween any two planes can be calculated when the equations of 
both planes are given, and by the other the plane angle included 
between any two given right lines can, in like manner, be ex- 
pressed by assigned functions of tbe coefficients of their equations 
supposed given. These formulae being taken for granted, nothing 



Digitized by VjOOQ IC 



Philosophical Transactums. 287 

remains but to express by algebraical equations the planes which 
result from any assigned laws of decrement, for the different 
primitive forms which occur in crystallography. 

To this effect the author assumes one of the angles of the pri- 
mitive form, supposed, in the first case, a rhomboid, as the origin 
of three co-ordinates, respectively parallel to its edges, and supposes 
any secondary face to arise from a decrement on this angle, by the 
subtraction of any number of molecules on each of the three edges. 
It is demonstrated, first, that the equation of the plane arising 
from this decrement will be such that the coefficients of the three 
cprordinates in it (when reduced to its simplest form) will be the 
reciprocals of the numbers of molecules, subtracted on the edges 
to which they correspond. If the constant part of this equation 
be zero, the face will pass through the origin of the co-ordinates ; 
if not, a face parallel to it may be conceived passing through 
such origin, and will have the same angles of incidence, ^., on 
all the other faces of the crystal, so that all our reasonings 
may be confined to jdanes passing through the origin of the co- 
oridnates. 

To represent any face, the author encloses between parentheses 
the reciprocal coefficients of the three co-ordinates of its equation, 
or rather of the numbers of molecules subtracted on each of the 
three edges to form it, with semicolons between them. Tnis he 
calls the symbol of that face. He then shews how truncations on 
all the different edges and angles of the primitive form are re- 
presented in this notation, by one or more of the elements of 
which the symbol consists becoming zero or negative, thus com*' 
prehending all cases which can occur in one uniform analysis. 

The law of symmetry in crystallography requires that similar 
angles and edges of the primitive form should be modified simi- 
larly, to form a perfect secondary crystal. This gives rise to co* 
exiient jolajies. In the rhomboid these coexistent planes are found 
by simple permutations of the elements of the symbol one among ' 
another. In the prism, such only must be permuted as relate to 
similar edges. In other primitive forms, as. for example in the 
tetrahedron, the author institutes a particular inquiry into the 
decrements of coexistent planes which truncate the different angles 
of the primitive form, as referred to that particular angle which 
he assumes as the origin of the co-ordinates. It follows from 
this analysis that, in this latter case, each of the elements of the 
symbol must be combined with its excess over each of the remain- 
ing two, to form a new syknbol. This gives four symbols, includ- 
ing the original one, each susceptible of six permutations, making 
in all twenty-four faces. 

The author then proceeds to consider the cases of the irregular 
tetrahedron and octohedron, the triangular prism and rhomboid al 
dodecahedron, investigating in each case the s3rmbols of the co- 
existent planes, and illustrating his theory with examples taken from 
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the crystalline forms of riroon, sulphmr, and o^er minerals. He 
next treats of the order in which the iacee lie in a perfect crystal^ 
and the determination of such faces as are adjacent or otherwise. 
To this end he conceives an ellipsoid inscribed within the crystal, 
having for its three axes the three most remarkable lines in the 
primitive form, and by means of the well-known equation of the 
second degree representing such an ellipsoid, combined with the ^ 
equation of any proposed face, he deduces the longitude and iati* 
tude (on the surface of the ellipsoid) of the point at which it wotrld 
be touched by a plane parallel to such face. The results are in* 
chided in general and explicit formulss, by whose application fh 
any proposed case the sequence and arrangement of the faces in 
the perrect crystal is readily discovered. 

The angles made by edges of the secondary form are next in* 
vestigated, after which the author, having recapitulated his resnhs, 
takes occasion to refer to a paper by Mr. Levy, who had previ- 
ously, but unknown to Mr. Whewell, employed the representation 
of a secondary plane by its equation referred to the three princi- 
pal edges of the primitive form, but only in a particular case, 
whereas the investigations and notation ia the present paper are 
absolutely general. 

In the course of this paper Mr. Whewell instances the applica- 
tion of his analysis in ^e solution of the following problems : — 

Knowing the dihedral angles of the secondary rhomboid, to find 
the symbol of its faces, or their laws of decrement. 

To find what laws of decrement give a secondary rhomboid 
similar to the primary one. 

Knowing the lateral angles made by the planes of any bi-pyra- 
midal dodecahedron, to find the symbols. 

Knowing the angles made by any plane with two primary- 
planes, to find its symbol. 

To findiHiat laws give prisms parallel to the axis of the rhom- 
boid. 

To find the symbol of a plane which truncates the edge of any 
seoondary rhomboid. 

V. ExplunoHcn of an [Optical Deception in the Appearance of Ae- 
SpAet of a Wheel seen through Vertical Apertures. Bu P. M. 
Roget, M.D., F.R.8. 

T<UB optical deception here described is that which people see. 
when they chance to look at a revolving carriage^wheel through 
the uprif^ht bars of a window-blind, or raiUnga, or any similar 
series of fixed vertical obstacles ; in such a case, all the spokes, 
except such as happen to be perpendicular, appear curved, the 
convexity being always turned downwards. 

A certain degree of velocity in the wheel ia necessary to pnn 
4uce this deception, and if this be gradually c<>miounicatedt the 
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principal effect of cnryature is observed to come on suddenly, but 
tke degree of st is independent of the Telocity of the wheel, eadt 
image appearing motionlees during the moment that it is Tiewed. 
The deception is improved by every circumstance which tends to 
abstract attention from the bars, and ik it on the wheel. 

The number of curved images was i[>and to depend upon the 
ratio of the angles subtended at the eye by the intervals between 
the bars, and those between the extremities of the spokes, being 
greater as this ratio was less. The combination of a progressive 
with a rotatory motion was also found essential to the phenomena. 

Trom these and other circumstances. Dr. Roget refers this de- 
ception to the principle that an impression made by a pencil of 
rays on the retina, will, if sufficiently vivid, remain for a certain 
time after the cause has been withdrawn. He enters into a 
lengthy application of tikis principle to the case before us, and 
shows that the apparent l[>rm of each spoke will be a curve, 
formed by the continual intersection of the revolving and ad-^ 
vancing radius with the immoreable interval between the bars 
referred to the plane of the wheel. The general form of these 
curves he refers to the class of Quadratrices, and the most re* 
markable among them is that discovered by Dinostrates, and 
known by his name. 

vi. On. a new Photometer^ with its Aj^ication to determdue l&e 
relative Intensities q£ artificial Lights S^>. Pp Williasi IUtchie» 
A. M., Rector of the Academy^ oi Tain^ dommmiic0t04 kf ike. 
PreddmU. 

This new photometer consists of two cylinders of planished tin 
plate from 9 to 10 or IS inches in diameter, and f^om a quar- 
ter of an inch to an inch deep. One end of each cylinder is en- 
closed by a circular plate of the same metal soldered completely 
air*tight, Uie other ends being shut up by circular plates of the 
inest and thickest plate-glass, made perfectly air-tight. Half 
wwf between the plates of glass and the ends of the cylinders, 
there is a circnlar piece of black bibulous paper, for the purpose 
of absorbing the light which permeates the glass, and converting 
il into heat. 

The two cylinders are connected by small pieces of thermome- 
tar-tube which keep them steady wiA their faces parallel to 
eadi^ other, but turned in opposite directions, and also serve to 
make the insulatioA as comfuete as possible. , The chambers are 
then connected by a small bent tube in the form of the letter U, 
having small bulbs near its upper extremities, and containing a- 
little sulphuric acid, tinged with carmine. The instrument is 
supported upon a pedestal, having a vertical opening through the 
stem to allow the glass-tube to pass along it, and thus secure 
it imm accidents. A small scale divided into any number of equal 
pasts* 18 altadied to each branch of the tube. 
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In tbe annexed figure, ABCD and £FGH 
are the cylinders, AB and FG the plates 
of glass. CD, EFG the ends shut up by the 
circular tin plates, the blackened paper is 
represented by the lines between AB, CD 
and EH, FG. The other parts will be ob- 
vious from the mere inspection of the %ure. 
The accuracy of the instrument evidentiy 
depends upon the perfect equality of its 
two opposite ends. To ascertain, if it be 
accurately constructed, Mr. Ritchie directs 
us to place it between two steady flames, and 
move it nearer the one or the other till the 
liquid in the tube remains stationary, at the 
^vision of the scale at which it formerly 
stood. Turn it half round without altering " 
Its distances from the flames, and if the 
liquid remains stationary at the same division, 
the mstrument is correct. To show the 
extreme delicacy of the instrument, he says, 
tiiat if placed opposite a single candle, it will 
be sensibly affected at the distance of 10, 
20, or SO feet, provided it be of sufficient 
diameter, whilst it will not be sensibly acted 
upon at the same distance by a mass ©f 
heated iron affording twenty times the quan- 
tity of heat. ^ 

Our author then proceeds as follows:— 
«* Place the instrument between any number of 
steady lights whose intensities are known, as 
for example, between four wax candles oppo- 
site one end, and one candle opposite the oSm^ ««-! ^^^ *i. i. 
tometer till the fluid remain ItBXio^^TZl AtT^^'' ^^^ ^ 
formerly stood, and it wUl be CiWt I'^ta^^?^^^ ' 

as the square roots of the nmnber of candfef^l ^ T ^'^^^^ 
that the intensities of the l£Kill be^e^lir^f ^^^^ ^"""^J 
the distances. If eas liffhts%e eivli if • ^ l^ ^^^ squares of 
of consuming kno^qCtito^^ ^ 

photometer bl placed betweSLi^tiStX^^ *^^ "^^ 

In each chamber shall be the sa^^ it wS^L f aI""^^ *^® "^ . 

titles of gas consumed by eacTwillt^^ 
ing their distances from the adjac^^e^ii^ 
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oerlain the- qoaothies of ^as coniitimed by each of the burnors in 
the same time ; multiply these quantities by the squares of the 
respecti^^e distances, and the product will be the relative quanti- 
ties of light, afforded by the gases. Let d be the distance of .the 
coal gas light, and u' that of the oil gas light; and let q be the 
quantity of coal gas consumed in a given time, and q the. quantity 
of oil gas consumed in the same time, then the intensity of the 
coal gas will be to that of the oil gas q d" to q' d^." 
. The following paragraph we do not clearly understand. 
. ^f^'to find the ratio between the quantities of light given out by 
ihe^|i,; aaid that afforded by a common candle, place. one end of 
the^JUSftrument oj^aite the sun, and bring the candle opposite the 
other end, till the fluid in the stem remain stationary at the ori- 
ginal division, and the light given out by the candle, will evi- 
dently be to that given out by the sun, as the square, of a fe^ 
inches to tlie square of the number of inches contained in 
95,000,000 miles, provided none of the sun's light had been ab* , 
sorbed in its passage through the atmosphere." 
. If this^ instrument really possess the qualities ascribed to it by 
its author, it is well calculated for many important investigations. 
to which neither Mr. Leslie's photometer, nor any similar gim- 
cracks, are at all applicable ; but we are somewhat apprehensive 
that Mr. Kitchie has over«valued the accuracy of its indicatiQna» 
as well as the facility of its employmenti If not, we hope soon to 
hear mojre of it. 

Til. Dnenfkon of a Floating CoilimcUar. By Captain Henry \ 
Kater, F. R. 8. 

The annaratus described in this paper is intended to determine the 

ition of a telescope attached to an as- 
t to the z^iith or horizon, in some one 
[n other words, to determine the zero 
mb. This is at present usually per- 
rel or the plumb-line, or by the re- 
surface of a fluid. The author de- 
reniencies of each of these methods, 
en applied to small instruments, (ta 
i describes his attention to have been 
ferrible chiefly to want of suflSlcicnt 
[ are referrible to a variety of causes 
e observer. While observations by 
erhaps of any now practised, require 
ances rarely occurring. Add to these, 
e used, the necessity of reversing the 
)ut of the meridian — and whenobser- 
1 that of deferring the correspopdii^ 
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olmwnAm to tlie fbllowine rngh% whfeh has prored so ^^reattfi 
inooavenidnce at Greenwich, as to necessitate the erection of a 
seooad circle for the purpose of simaltaneous obserralion. 
- The principles on which the €oating Collimator is oonstmeted 
are two-^e irst is the propertr of a telescope tmpkof^d, iff 
Mr. Gauss, and Sttbse^ently by Mr* Bessel, in virtue of whidi 
^ oross^wires of a telescope, adjusted to distinct irision on tlM 
stars, may be distinctly seen by another telesoope, also so ad* 
justed, at whatever distance the telescopes may be placed, pro- 
Tided their axes coincide,--4he rays diverging from the cross- 
wires of either telescope, emerging parallel from its object* 
glass, and being therefore refracted by tiiat of Ae other telescope 
to its sidereal ^cus, as if they came from an infinite distance. 
The author here translates an account by Professor Bessel oi a 
method of using this principle to determine the horizontal or 2e« 
iiith point of a circle by the use of a level, employed to place the 
tMmniing or subsidiary telescope in a horizontal position-Ht ne» 
thod which, though characterized by him as the best mode of 
using a level that has been yet devised, is still liable to the ob- 
jections urged against levels in general. 

The other principle, which the author substitutes in (he place 
of the level, is the invariability with respect to the plane of the 
hofteon of a body of determinate f^re and weight, floatinsf on 
She surfifuie of a fluid. In former inquiries he had satisfied Aim* 
self practically that a body floating on mercury might be so eon* 
trived as to have always, when at rest, the same inclination to the 
horizon. He had thus a floating support to which he oould attach 
a telescope — a support re(piring no adjustment, offering the ready 
means of extreme accuracy, and precluding all fear of those errors 
which might arise from the use of a level 

The collimator, in its perfect state, consists of a piece of cast 
hon about 8 inches long, 4 wide, and from a quarter to half an 
inch thick, having two uprights in the form of Y's, in which the 
collimating telescope is firmly fastened. The support is then floated 
on mercury in a deal box, somewhat larger than the flat portion 
of the iron, and having its bottom just covered with mercury. 
The float is kept in its situation in the middle of the box, aiid 
prevented from moving horizontally by two smooth iron pins pro- 
jecting from its sides, and moving freely in vertical polished 
grooves of metal let into the sides ot the box. Hie whole of th« 
telescope projects above the edges of the box, and a screen of 
black pasteboard, with an aperture equal to that of its objeci- 

?^lass, is fixed to the end of the box to keep off false light. The 
nstrument was placed on a table attached to the wall of the ol>- 
servatorv, and directed (by looking through its telescope) to the 
wires of a fine achromatic, furnished with a wire micrometer. 
The cross-wires of the collimator were then illuminated by a 
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.wumik kafcempkoed beUad its ciye*glaM) with oUait paper istnr^ 
posed. 

The object of the author in this arrangemsnt beinff to ascertain 
Iks Hmits of varialnlity in the position assumed hy me cdlimator, 
ie was deranged purposely in a variety of ways, by retnoving and 
^repkicing the float, or carrying the whole instrument fnm its 
fiaee* and every method he cotuid think of used that could Mrty 
imtroduce error. His preliminary trials were made with a wooden 
float, but this was soon laid aside after ascertaining that tiUe 
l^eatest sbgle error committed in using it did not exceed ft.SB 
m the position of the horizontal point. Other floats were then 
triedf and it was found that the increase of their length, and 
browning their surfaces with nitric acid, produced material ad- 
vantages. In 151 single results thus experimentally obtained, 98 
only were found to give errors in the determinatioQ of the hori* 
zontal point exceeding 1''., and only two amounting to 2", ; but 
if the means of every successive five be taken, and the experi- 
ments with the wooden float rejected, the greatest error did not 
exceed 0".4, and even here the influence of a constant source of 
error depending on the support of the micrometer employed was 
apparent. 

The author then describes at length the mode of using the col- 
limator, and of observing with it. The instrument hitherto de- 
scribed may be called the horizontal collimator ; but he then pro- 
ceeds to describe a vertical collimator^ in which the telescope is 
fixed perpendicularly to the float, and placed immediately under 
the axis of the circle. By this arrangement the necessity of trans- 
porting it from one side of the observatory to the other is avoided, 
the reverse observation being made by merely turning the float 
half round in azimuth. 

It is not necessary that the telescope of the collimator should 
have a tube, nor does the author appear to regard its length as of 
any importance, it being merely the direction of its axis which is 
the subject of examination, and the accuracy of this examination 
will depend on the length and power of the telescope of the circle 
to be collimated. The adjustment of the cross-wires in the exact 
sidereal focus of its object-glass is, however, a point of the 
bighest importance. 

The author next points out an important advantage which this 
Instrument presents, viz., that of enabling the observer, by va- 
T3ri]ig the inclination of his float, to detect erroneous divisions of 
his circle, by bringing different parts of its arc into use. 

After which he proceeds to describe an application of his float* 
hitg collimator as a permanent verification of the verticality of a 
2enith tube ; and considers that, by its use, the error, if any, in 
the zenith distance of a star, will be ultimately referred to inac- 
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mn^^ fciftftinn nf -thir iitnr, or iaap%i£9^Qm ixkith^i 
•crew. 

>;jii,\. jKb/ioa o» ike igmanBdcnt a neud^dUcot^etied . Fa$sU fiepli/f^ 
. hfnmiM^ i(md9tmw cf Tilgate Far^ m Su$mxa. .%. Gideon 

ManteU, F.L.S. and M.G.S., Fellow of the College ofSur§c9(u^ ^. 
rifka UUer to Davies Gilbert, Esq., M.P., V.P.R.S., ^^j^. 

Communicaied by D, Qilhext^ Esq. . -ivt^fc 

The sandstone of Tilgate Forest 
series of arenaceous strata, whic 
formation^ and in Sussex forms a 
through the county in a W.N.\^ 
Hastings to Horsham. In various 
particularly in the country around 1 
rests, the sandstone contains the 
turtles, birds, fishes, shells, and 
'three, if not four, species helofigi 
known to occur, viz.^ the crocodile 
and the iguanodon, the animal whoi 
this communication. The existence 
codile in the waters which deposi 
torily proved by, the occurrence < 
teeth, and of bones possessing the o« 
to the animals of that genus ; of th 
sence of teeth and bones resembling 
Buckland in the Stonesfield slate ; 
the vertebra* and teeth analogous to 

The teeth of the crocodile, me^ 
diflfer so materially from each other, 
lacertae, fis to be identified without 
of 18^2, others were discovered ir 
though evidently referrible to some ] 
peculiar characters. Mr. Man tell, i 
cover such connected portions of th< 
the nature of their former owners 
paring them with the teeth of certj 
vered their correspondence with tl 
which are delineated in annexed plate. ^' 7" 

Whether the animal to which the fossil teetli belonged sbou$ 
be considered as referable to existing genera, differing in it9 i^p&- 
cific characters only, cannot at present he determined. , *' . put^' 
says Mr. M., ** if any inference may be drawn from the nature qf 
the fossils with which it^ remains are associated, we n^ay '^^^f^ 
elude, that if amphibious, it was not of marine origin, but ^a* 
bited rivei*s or fresh- water lakes ; in either case the . t^jg 
iguanodon, derived from the form of the teeth, (and wigich 1 
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apt, H is presumed, be deemed objectionable." 

ftU An Etperimentai Inquiry into the ?Mtire df ^ ^mdiml 
" hdoHnt^^gRfettfi'mnterrearialSdwtei. i^ BadMi PowelH M.A., 
• ' F.R.S., of Onel Cdlkge, Oxfbrd. 

#ke general conchisions to be deduced fnnn tbe e xp er im emtal 
lUlailB of this paper are as IbUow : — 

1st. That part of the heating effect of a luminous hot bodf^ 
Iffcieh is capable of being trtosmitted in the way of direct radii* 
tion through glass, affects bodies in proportions to their darkness cf 
toieur^ Without reference to the texture of their surfoces. 
' td. That which is intercepted produces a greater effect in pro« 
portion to the aimnjftiw naiureof iextute of th» surface, without 
respect to colour. These two characteristics are those which dis* 
tinguish simple radiant heat at all intensities. 

• llius when a body is heated at lower temperatures, It gives off 
Only radiant heat stopped entirely by the most transparent glass, 
imd acting more on an absorptive white surface than on ^ smooth 
black one. 

' At higher temperatures the body still continues to give out ra- 
diant heat, possessing exactly the same characters. 

But at a certain point it begins to give out light : predsely at 
this point it begins also to exercise another heating power distinct 
from the former ; a power which is capable of pas^ii^ directly 
through transparent screens, and which acts more on a smooth 
black surface than on an absorptive white^ one. 

.This, last .sort of heat, whatever its nature may be, is essen* 
lially different from simple radiant heat. It appears to agree 
very closely with what the French phibsophers term *• calonque 
lumineux," and is, according to Profes^sor Leslie's, theory, .a cbn* 
version of li^ht into heat. These views of the subject are cer- 
Uinly gratuitous assumptions. We hiiye no right whatever to 
identify those two agents, or to suppose that* because a heating 
«ibct very closely accompanies the coixrse of the rays of light, 
the light is therefore converted into he&t; but the theories 
Above alluded to, seem to regard the tokde heating effect o^ « 
luminous body as of this latter character. In this particular, the 
|ireseiit inqmry has led us to an essential distinetioA ; and tf the 
•xperiments are to be relied upon, this peculiar sort of heat con- 
iti^uftes only a foH of the total effect. These results do not ia- 
dUed pffMent so simple % theory as that alluded to, but they apply 
irery enviously to the explanation of many phenomena recorded 
%f vatio^ eaqperimenters. 

• Hie peculiar heat above spoken of, and whieh, for the sake of 
dirtiaolion and brevity, We may call '' transmissible heat," is^ si- 
ndlar to that which acts in the solar rays, , and which there cqh^ 

yoL. XIX. X 
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4til|iM«A Xk€ total eflect It ia diis Idod of Ii««l wli&Gb faltf bflptt 
eivp^yed ae a prinuiple of photometry, on the aMumption thai i^ 
is praciaely pn^rtional to the intensity of light. Within certaia 
i^flttj^ thi« may be the cat« ; b«t there ax« unquoatioBahly circnni^ 
stances under which the relation is very different ; inch, for ^- 
ample, as diff^erence of colour in the light : and in general ijt <Si|i- 
not he aasomed to hold good in light mm diiEerant souroae* . T9t 
show this, there is a remarkable instance in iaoandaecent nmtal» 
whidi pcodiMM but very faintty iUuminatiag rays» yet its ** ttm^t t 
imi9ftibl^ heat** is very considerable* ^' I have repeatedly/* aufpe 
Mj;. F0well)^<tned the experiment with a small ' photaQieter« 
having one bnlb painted with Indian ink, and the other piai»« 
the bi^be being in a vertical line ; this instromeilt whether am* 
ployed with or without its case, or a gkss sere<m, alwfrys gav^- 
an effect «>f about 10^ in do" at eight inches distance from % baU 
of iron heated to the brighteet point in a eommdn fire*" 

In making these last ezperimentsi the effect was always 
greater when the instrument was used without its case* or a glass 
screen. This was no doubt in part owing to the greater actioA 
of the simple heat now admitted to the instrument on the ooat#d# 
than OB the plain bulb ; but it was also in part occasioned by the 
circumstance, that the stem going to the upper bulb passes in con^ 
tact with the lower, and being a solid mass cos^pared with the 
tiliin bulb, is slower in acquiring heat, and therefore oools it» thus 
increasing the apparent effiect on the other. 



IL EsH^i Giognottiqw sur le Guement des R6chst dans ls$ 
deu(V Hemiq^hereSi par Akimndre de Humboldt. 1 voL 
Sra. P. O. Levrault, Paris, 1823* 

If is kaown that Banm Alexander Humboldt is a great ftraTelkr# 
and it iis believed Aal he is a great Astronomert a great BeMb-: 
nist,. a great Political Economist, and, to sum up all, a grSift 
I4iiiosepber« It remakied to be prored that he was also the grtaA 
Geologist that he had been helieved; and the proof iSf the hodi 
before us« 

The Titte, implioatinff the whole sphere, (which is <ri>vieaslr 
pndueed by the adSt^on together of twis hrsnisphiirse,) 
wmM have led us to expect the'faist09*y of all the roeks 'of ote 
spheve, or globe, had weiist been aoeostenwd to the crattdileD 
quism of «Nir aiathor ; and we oeght lhere£dre to ialsciis oet 
readers, that the '' gisements" in question are obafined to a very 
small ]dortion of Europe, and a nrnch smaller one of Ametlea. 
l%e other two hemispheres, Asia and AiatfLj vriU pcofaabiy a^ 
pear in a future volume. 
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Huniboldt^fl JEiMrt' Oiognmi^. Wf 

'Bikttlilsiriork embraces «' poor amsf dire, <o«te kl ge ogno tti 
pl»9$tiYe ;" a fact which we are rery happy to hear* as the shelvta 
of ib& (Geological Society may now discard the lumbery Germany 
RhftAehf'and Italtan, besides English, with which they art Ifo adi ^ 
fn^repiaee it with this voLome of qamteatence. 

Be^e pvDoeeding farther, howevaiv we ought pBohah ly l# 
aq^^ilogne to Baron Htimboldt, to our readers, aad to what k 
«dttteonly called Tfie World, #or daring to take libttPttM witii# 
ChNM Mac, or a Great Name mther. It is the covrteey of aa^ 
tk0f to ML cbwB and worship the idol which it has set «p, and 
tlm thai Scotch Entity, called the ilteat Unknown, is penmftad 
t* wrhe with impunity, even St Roman's Weii. All that we«a0 
say, however, in onr defence is, that whatever respeet we wmf 
hSKve ibr Trcnan or T3rrien, we have nore for truth ; and that it 
Plato hinttelf had written on the two hemispheresi we should 
have equally ssked what he knew of 'then. 

Why will not M. Humboldt teU a plain tale plainly? If hn 
had useful geological information to giw mx an unknown asanr 
try, he might have done it wiUiont all this pretmuwH, His book 
18 not m system of Geognosy, and it is not a description of th# 
positions of the rools m the two hemiipheres. llie E qua t or^ 
the Andes, the Aniaaoa,the Oroonoeo,afe aoaofoas words, bnttha 
world already knows, and is wearied of hearing, that he has tra^ 
vailed them ; weary of hii travels, weary of his latttudei, wearr 
of his isodiennal lines, wvary of his geography of plants ana 
animals, and weary of him. The very l^abotirg St. Gennain» 
the saloons, the coteries, are as weary of the Andes as are Cnviei% 
Arago, and Footrier. 

We must not, however, tnnsgrees the circle here draim ronnd as t 
yet, in this narrow book, we can tod asatter for caution and odvien^ 
iHii^, in sincerity and friendship, whateivsr M« Humboldt may 
think, we offer to him. He has seen mnch that others have not ; 
be has collected facts that others have not ; he has travelled^ and 
he aiight have initrueted. But not oontent with snch faine> and 
aneh praise, as he night have commanded, he has been resolipiad 
to4^ a phikne|dier and a Sublime ; to Ohateaubriandite on wee d% 
bM Algebraiae on stones, ibi^ettang that he who has j^aoed ona 
foot on the pinnacle is thns much nearer to the bottom-^" il n^ 
a'qa^an pas." 

Thmie is a certain singleness and simplicity of apprehenshNa 
illMBsary towritii^ dearly, and this is a q^lity, we f^rieve t4 
mf, wWeh M . Hambetdt does not possess. If there be an iden^ 
it^ involved hi saoh a mass of words that it is suffocated { if 
ti^re W «wo, they beeome so entangled that their separate iden^ 
tity ^siqn^ears. Hie Baron's writing appears to have sat for iti 
pattrttit to M. Pnseli's leetmes on painting. l%e purpoH of 
lai^tiage, says Swift, (amoM others,) is to ooneeal yew 
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^aid^ii\ but it is another important purpose, vihiA h^'tas 
Oti^Hooked, to be a substitute for them. 

There are always two terms, a good and a bad one, for every 
hmnan action; for every thin^. Michael Angelo is grand, or 
tfxtvavmgant and abaurd. M. Humboldt professes to guwrsiihee ; 
ills views ave grand, broad, poetical ; or else they are fieikiois^ 
riOTMdyt or d^^my. The mob has voted '* the ayes;'^ weacki'of 
^ ^oociti«i7 opinion/' In philosophy, in science, natunil:*^ 
elberwkef wb know of no generalization that is not a eollitiria 
and abitKact'of facts. WiUiout this, it is all guess and iutof^ 
and^he jhaciee are comnonly abundantly dull, moreover. lio« 
thermal cbrves may captivate the nninquiring herd, as do 4kp 
OOQtcheto of alg^bva, liince they look profound, like LoitL Bt&ri> 
leigkf but, like Lord Burl«M^, it is to say nothing. We shoaM 
lie m«ch note grateful to M. Humbcddt if he would particulaviae; 
we do not want pagea of guessing; and if we are to read 
faairy, lei it be JiAn (h^in or ChUde Harold: nor ** Goddess, 
wtite, about it and- about it.'' 

} Ckn we nowcenvinoe M. Humboldt that we are his friends aad 
waU«wiriiers; tf we tell him of his faults, where eke wih he 
^mI aineerer ones f But we must proceed to the ** Oidewunt da 
Sicbt$. And here ateo we must prraoise that we find it u lteiy 
impossible, to translate the quotations which we shall be oooi* 
palled to make. ' No language but that of the original would- joi* 
tify our critidsms } nor, while our translation of confasion mto 
l»der imd sense, would disarm us, are we very willing to undefgD 
^e toil of licking these cubs into a bear-like form. i 

Upwards of sixty pages are occupied in something that looks 
like an iatroduotion, being a looee cc^ection of focts, words, 
lUnd^ofMnionsc and this is followed by an account of all tias ao- 
Jcaawlddged rocks, from gntnite upwards. Such is the piaa oftiUe 
SBorkt which is nearly as undigested as its materials are iadi» 

gaa^ble* - ny; 

. Tp^ivean^ thing like an analysis of the itttrodiist^ matter, 
^hicb seems intended as a a^rt oi abstract of the sciencev iftinr 

CitUa. We are k)st amid the -vagueness of ii^t.m%ht Jmie 
u. compressed into half tka spacer or lessv wUfte it an^t 
fo have been divided iotQ para^a^, or 9ubJ9BetS4 It* kxnot 
thus that philosophy is to- be wntten or taught; and if itUsste 
XJeognosy, we shall vemaia ^^onteiit with «imple fieolaggiau jf 
tlhore is a wax\t of precisii90, of dqfimtmm, in theoiaiMMMke^ 
jU opt iesa in the, matter ; ,wha^ with a mistuMof ^dMt«ftceMi 
jpqdermsmt there is that ,aati%QAted phnaeeokOT, Mrh^iiam 
Sitey};ifixg^, which ijiows that the author has not veached'Nifp ter4||e 
Jerelof owpr)e4ei»ttkqpwledge« but is laecely ingcefilji^ ^mr 
:fyim ijpm A i^tter.sourpe^ on the-p^Mi^^aikl decpa^M^isf r Ut «^bi$* 
y*f W*»Ji^ 9f FTOO*«^ tie vagHepess o^ '^^i9»a^is1k^'igm4^iff 
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qgjf n^e, ^bicb are so characteristic of this writer, ^riU^ perhiqp^. jbA, 
rendered as visible by the following passage as by any otjier; an^. 
i|b, is, really selected without any invidious motives^ and as, an 
^^Tf^fle of his style and turn of thinking. 

M^JU BO faut pas conlbndre, et j'ai aouvent insiate sus oe poimfr 
daaa jeei article, des roches passant insensiblement db ceiles qfui 
aootcn contact imm^diat avec elles, par exemple, des micatcUaies 
ftti imoMnU eatre le gneis et le thonschiefer, avec des roches qvv 
Bfabermant ies lines avec les autres^ et qui conservenl tous leun ca« 
mcK^res diJtinctifs de composition et de structure. M« d'Aubuis^ 
Kmla fidt vsoir, il y a long^temps, combien Tonalyse^ chanuque rap** 
ftoohe le thonschiefer du mica. (Journal de Physique, T. 6S, paf^j 
^l^( Traiti de Giognosie^ T. ii. pag. 97.^ Le premier^ il est viaiy 
Hf ai pas Teclat m^tallique du micaschiste ; il renferme - un pea 
meinsdepotasse et plus de carbone ; la silice ne s'y r6imit pas eft 
ttCBwds ott lames minces de quarz comme dans le micaschiste : mais 
on tie peut douter que des feuillets de miea ne constituent laibase 
principale du thonschiefer. Ces feuillets sont iellement atmd6m 
•Asemble, quo Tcsil ne pent les distinguer dans le tkstt. C9est 
peut-^tre cette affinity m^me qui emp^che i'aUeraance des tboor* 
sdiiefer et des micaschistes : car dans ces altemances la natum 
sembie favoriser I'association de roches fa^t^rog^nes ; ou, pour m« 
ecrrir d'mie expresiiion figur^e, elle se piatt dans les assooiationi 
dontles roches altemantes ofifrent un grand contraste de cristi^^ 
liaatiooy de melange et de couleur. Au Mexique j'ai vu dee ffrlBi4- 
atein vert^noirdtre altemer des milliers de fois avec des syenites 
blanc-rouge&tre et qui abondent plus en quarz qu^en feldspath : tt 
J a dans ce griinstein des filons de syenite, et dans la syenite des 
^ons de griinstein ; mais aucune dies deux roches ae passe k 
Tautre. (Essat Politique 9ur la Nouvelle JSspagne, T. ii. p.*69Si) 
iBlles offirent sur la limite de leur contact mutuel des diff^reneiea 
«tiflsi Iranch^es que les porphyres qui altement avec les graa<« 
wackes ou avec les syenites, que les calcaires noirs qui alternenl 
avise les thonschiefer de transition, et tantd'autres roches de com« 
position et d'aspect enti^rement h^t^og^nes. II y a plus enfx>re : 
lordque dans des terrains primitife des roches plus rapproch^es par 
la nature de leur composition que par leur structure ou par le 
mode de leur agr^ation, par exemple, les granites et les gneis, ou 
)es gfneis et les micaschistes, altement, ces roches ne montrent 
^u^re cette tn^me tendance de passer les unes aux autres quVlles 
prfisentent isol^ment dai» des formations non complexes. Nous 
HTFons d^j4 fait observer plus haut que souvent une couche 0, deve* 
aant plus fr^quente dans la roche «, annonce au g^ognoste voya- 
geur qn'^ la formation simple « va succ6der une formation com* 
'plfexe dans laquelle « et altement. Plus tard il arrive que 
prend un phis grand d6veloppement ; que a n*est plus tme roche 
Ulterfiaiitei mais mie simple couche subordonn^ i^ i^, et que ce^ 
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Toche 86 montre seule jusqu'^ ce que par la Mqaente appitlttoii 
ie couches y elle prelude k une formation complexe de j? aJtenifiiit 
avec y. On peut substituer k ce6 signes les mots de granite, g^neh 
et micaschiste ; ceux de porphyre^ grauwacke et syenite ; de gyp^^i 
itisriie «C ealcftire f^tide (stlnk^ein.) Le langage pttiigrajMpie 
• raTaoCage de g^n^raluer les p^pobi^mes ; il est plus c oftfo raie 
SOX besoins de ht pkiloeopkie ytognostiqne^ dont j'essaie de domMr 
k!l les premiers Siemens, en tant qu'ils ont rapport k Y^^stBt de la 
mpefpositlon des roches. Or, si souvent entredes fo rmstM it 
simples et tr^-rapproch6es dans Tordre de leur anciennet^ nrttf- 
thre, entre les formations a, j3, 7, se trouvent plao^es des IbrtidH 
tiom complexes, a& eXPy (c'est-k-dire a alternant areo i9, et |9 
alternant avec y) ; on obserre aussi, quoique moins fr^qoemniettt, 
q[a'iine des formations (par exemple, «) prend un accroissemetit^ 
extraordinaire qu'elle enveloppe la formation j9, «t que /?, au Heti 
de se montrer comme une roche ind^pendante, plac^ entre « ei y. 
H'est plus qn'une conche dans «. C*est ainsi que dans la Sil^sie 
inlMeure le gpr^s rouge renferme la formation du zechstein ; car 
le calcaire de Kunzendorf, rempli d'empreintes de poissoas, et 
analogue k la marne bitumineuse et abondante en poissons de 
Thuringe, est enti^rement envelopp^ dans le gr^s boniller. (Bocb. 
Beob, t. i p. 104, 157; /(f., Reise nach Norwei^en, t. i. p. 169; 
Raumer, Ckbirge von Nxeder^Schlesten^ p. 79.) M. Beudant (Fijy. 
JUia., t. iii. p. 183) a observfe un phenom^ne semblable en Hongri^. 
Bans d*autres regions, par exempla, en Suisse et k Textrimit^ m6- 
tidionale de la Saxe, le gr^ rouge disparott enti^rement, varoe 
qu^il est rcmplac^ et pour ainsi dire vaincu par un prodigieux dSre- 
loppement du grauwacke ou du calcaire alpin. (Freiesleben, A»p- 
firsch., b. iv. 109.) Ces effets de Talternanceet du d^veloppeme^t 
inSgal des roches sont d'autant plus dignes d'attention, que leur 
ktxrite peut Jeter du jour sur quelques deviations apparentes d'un 
type de superposition g^neralement reconnu, et qu'elle peut servir 
k ramener k un type commnn des series de gisement observies 
dans des pays tr^s-^loignes." 

We might make many commentaries on this extract, but shall 
content ourselves \vith few. We do not see any necessity for 
*• insisting*' on our not confounding transitions of rocks into each 
pther with mere aIterna,tions ; ana cannot perceive the vast value 
of the caution, nor the importance of the enunciation, as' if it were 
the author's own discovery. As to M« d'Aubuisson, with his mica 
and thpnschiefer,he is worthy of Humboldt. We may ask either, 
or both, what on earth the chemical analysis of a mixed rock 
proves, and what important consequences follow from knowing 
that mica and clay-slate contain the same earths. The analysis 
of a hundred sandstones would correspond with that of as m^py 
granites ; hornblende contains the same eartlis a3 clay-sl?ite, $Lpd 
In the same proportion ; sp does shale, so does clay itself, w toes 
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basalt, 8o does greenstone, and so does pitchstone. T 
with Voltaire's «• Nonchalant," What then ? As t 
doubting that scales of mica form the base of clay-sla 
tainljr not only donbt, but deny it. The one is a crysts 
tatlixed niineral» the other not; and if we were to 
Identity '* not to be doubted,'* it would rather be b 
and clay-slate. 

That nature " favours the association of heterogeneous xoq)^^^ 
is one of those frivolous and false generalizations which charac*- 
4errize the whole of this author's writings. It is not the f;»ct, and 
if it were, what then ? If there be great spaces or depths of one 
rock without intermixture, why then there are ; and if there are 
not, why then nature must "please herseir* with differences. 
These are words ; and thus it is with this author, as if a different 
wordage was philosophy and a discovery, 9, generalization ai^d 
une hettt idte. 

There is another of these general laws, equally unmeaning, anc^ 
to say truth, not exactly intelligible, at least in English, whatever 
It may be in French or German geognosy, or in the geognosy of 
New Spain. It is that, *• when in the primitive class, rocks more 
akin in composition than in structure or aggregation, such as grar 
nite and gneiss, or gneiss and mica-slate, alternate, " Ces roches 
ne montrent gu^re cette m6me tendance de passer les unes aux 
antres qu'elles pr^sentent isol6ment dans des formations non com- 
plexes.'^ It is not by discovering such laws as this that geognosy, 
or any gnosy will ever become a science. 

Here also we stumble on the threshold of the author's new 

feognostic algebra ; and unquestionably, there is much profun- 
ity in a pasigraphy of alpha, beta, gamma, delta ; but as we find 
that this new lithological algorithm is lying in wait for us again in 
the Appendix, we shall for the present pass it over, a 
remainder of a paragraph which, thus far, we owed to 
There are many ways of writing a new book, or 
graph, or of seeming to have discovered a new idea 
made a discovery ; and there is none much more e 
that of translating a plain, vulgar, intelligible, well 
or proposition, into lon^- winded, altisonant, and oba 
ology. For example, ft does not follow that, becau 
limestone, such as that which lies beneath the red n 
pectines or terebratulae in England or Greenland, 
contain them in Peru or Napaul, and it is not true thi 
echinus belongs to chalk, it must not also exist in slat 
can be plainer ; the truth is, that it is a great dei 
^Now mark how it is improved by dress, how it is a< 
we are as puzzled to recognise it as we should be 
"^aithman, when tricked up in all the robinga and sti 
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.VoRvia V^CMi 4a U oonformifcg de giaemeiit« il peut y »Toir* 

icL^t4.>d^ «ii^a»se {c'est-i-dire de composition ]tiia6cakgiqi«t)i' 

eV4i^^t^i<^£^<U^»<» diversity de masse et identity dfe fijssUeeit > 

I^^ rochet !^ et i^'plac^es 4 de grandea dislanees berisonteVBar^ 

. ent^i^dm^dbfmationa identiques « et y, ou appartiennent^iuM. 

TQ^vofi tfo^matigo, ou sont des formations parall^les, Dans iof; 

pfeme^ uaa, leur composition min^rale est semblable; maftfi..4] 

cfiVuieiAe.la distaaoe dea Ueux et des effets climat6nques» lea ^itiutm *■ 

oniga^iqueaqu'eUes renferment^ peurent differer eonsidecablemeal&r. 

Daos le . seoQud caS) la composition min^ralqgique eat differ^nio^l 

mais les debris organiques peuvent 6tre analogues. Ja penae qa0' 

19a moi^SfJbrmations idenHqu/cSj fonnaiiom paraUtles^ indiqHeiiA lla 

coo^drmit^ ^U non^oonformitc de composition mineralogiquet mfti*^ 

q/Li'ils ^6 font rien pr(tjuger sur Tidentite des foesiles. S'il esfr 

asaez probable que des dl^p6ts ^ et 0^ places kde grandea distancca 

horizontalee entre let m^mes roches a et 7, sont formica d la wUm^ 

if$^u^ paroe qu'ils renferment lea m^mes fosailea et une masse 

aY4?^ogiiet il n eat pas egalement probable que lea ipoques de far^ 

f^ft'oi^ aont tr^»-eloignees les unes des autres, lorscj^e lea fbssilea 

aon;t distinols. On peut concevoir que sous une m^me zone, dana. 

nn pays de peu d*^teudue, des g^ndraticms d'animaux se sont aac*( 

tiA^ ^ ppjf caraeteris^, comme par des types particaliers, lea 

^Qffie&^^ formations ; mais, k de grands ^loignemens horizontavz^ 

4^/,iitr(9a de formes, tr^s-diverses peuvent, sous differens climala^ 

ainojr oQCiiifDe ^imultan^ment la surface du globe ou le baasin dea 

^ra. II y a plus encore : le gisement de fi entre a et y prours 

q)9^ la f^imation de /? eat anterieure k celle de y, post^rieure ^ 

celle.4i^:«i[t; owls rien ne nous dopne la mesure abisolue de Tinteri* 

val^,^1iti:e:l«s^oytt€«*ltmt^, et differens d^pdta (isolea) de 

peuvent ne pas ^tre simultan^/* 

;, proposes to cover a certain 
mber of words, would be vet^ 
If about ideaa, propoaitiona^ or 
(Othing but a certain jack^** 
h amuses tbe eye without qb« 
and it is sattafied. Itreada^ 
nt to read; and the repose of 
And. this is very chamnng 
rho haye scanned, with eeyee^ 
caea of a '^ Person of Qualky4'/ 
mt forth, a model to suocei^xng 
\ or Euclid, deigns to. wcUBkst 
a fact should be believed, «^ 
has generally been deairadrLie 
id to assign his reasons^: The 
iceaaoBi^bb enoegh U\ ni|aii 
is to make a coat, an4 wheii 
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it is t# be, or- not to be, made with m Brammel o^lar, or ft V^er* 
Afita pocket. In all the sciences, from piquet to political eto»» 
nomy, as Hoyle and Adam Smith have shewn, and eVen in geology ' 
or geognoty, those who either understand, or desire tbat others^ 
slMuld understand, usually state propositions and subjoin ref&sods } 
and, most commonly, when a man writes a paragraph, it is i^ 
pftragraph, and nothing else. It contains a head, a body, attd 4 
tsil) mudi in the manner of a horse, or of one of Cicero's oraJlions^ 
Bxt^ does not run out into protuberances, or comprise various 
hedda and tails, or, beginning with the history of a cock, terminate 
with that of a bull. 

The figure called rigmarole has not generally been held intvery 
pftrticular esteem in the mathematical sciences. It is lucky, 
however, tbat it is approved of by the geognosts ; and really 
there is such an affinity, and a harmony, between the two cate* 
gories of geogpiosy and rigpnarole, that we begin to think our- 
selves in error in doubting the utility and adaptation of th# 
manner before us to the matter. We were about to have said, 
** De grace, Monsieur le Baron, humanisez votre discours, et 
parlez pour 6tre entendu." But to what purpose, when there 
18 nothing to be understood ? 

We have heard of a man running away with an idea, and wi^ 
have also heard of an idea running away with a man. We have 
no great objection to either. But when a man is '* run away 
wi&" by half a dozen at a time, his sentences and paragraphs 
are apt to become as disjointed as he himself would be, had he 
been run away with by as many wild horses. There is a vulgar 
maxim, called sticking to the point, which has been sometimes 
tecommended, and which might be advantageously applied some« 
what more widely. As, for example— 

*^ II resulte de ces considerations g^n^rales sur les caract^es 
soologiques et sur Tctude des corps fossiles, que, malgr^ les beaux 
et anciens travaux de Camper, de Blumenbach et de Sdmmering, 
Texacte determination specifique des esp^ces, et I'examen de leura 
rapports avec des couches tr^s-r^centes et voisines de ]a craie, 
lie datent que de vinet-cinq ans. Je pense que cette ^tude des 
oorps fossiles, appliquee k toutes les autres couches secondaires et 
piterm^diaires par des geognostes qui consultent en m^me temps 
}e gisement et la composition minerale des roches, loin de ren* 
verser tout le syst^me des formations d^jk ^tablies, servira plutdt 
i^ Stayer ce syst^me, k le perfectionner, i en compiler le vaste 
tableau* On pent envisa^er sans doute la science g^ognostique 
desiormations sous des pomts de vue tr^s-dif¥crens, selon ^ne Ton 
e^attache de preference k ia superposition des masses minerales, 
)i Teur- composition (c'est-A*dire, i leur analyse cliimique *t 
tfiifaniqae), oa au^ fossiles ^ui se trouvent renfermes dans plti* 
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(R6im ^ ces misses ; cepex^ant 1ft science g^ognpstl^fue est imp. 
JLee d^nomittSitions, gSognone de gisement ou de superposition^ gte* 
fftoM otyctognoitigue (analysaiit le tissa des masses,) giognosie des 
fismlei, designent, je ne dirai pas, des embtanchemens d^me^m^Btie 
seieoce, mais diverses classes de rapports que Ton tftche d'isqler 
poar le»^tiidier pi as particuli^ment. Cette anit6 de la scienct, 
et le va$te oteaap qn'elle etnbrasse, aroient M tr^s-bien recettims 
par. Werner, le createnr de la g^og^sie positive. Qnoiqa'il -ne 
poss^&t pas les moyens n^cessaires pour se Itvrer ^ une d6ter- 
arinstion rigoureuse des espies fossiles, il n'a cess6, dans ses 
oours, de fixer Tattention de ses 61^ves sur les rapports qui existent 
enire certains fossiles et les formations de diffi^rens ages* J'ai 
M t^moin de la viye satisfaction qu*il ^prouva, lorsqu'ea 179M 
II. de Schlottkeim, giognoste des plus distingu^s de I'ecole de 
Freiberg, commjenga 4 faire de ces rapports Pobjet principal de 
*es 6tudes. La g^ognosie positive s'enrichit de toutes les d6* 
coruvertes qui ont cte faites sur la constitution min6rale du globe ; 
eiie founritli une autre science, improprement appel6e thSorie de 
la terre, et qui embrasse lliistoire premiere des catastrophes de 
jootre plan^te, les mat^riaux les plus pr6cieux. Elie reflediit plus 
de lumi^res sur cette science qu'elle n'eu re^oit d'elle k son tour; 
et, sans rf voquer en doute Tancienne fluidity ou le ramollissement 
de toutes les couches pierreuses (ph^nom^ne qui se manifeste par 
les corps fossiles, par Taspect cristallrn des masses, par les cail- 
loux ronl6s on les fragmens emplltes dans les roches de transition 
et les roches secondaires), la geognosie positive ne prononce point 
sur la nature des ces liquides dans lesquels, ditron, les d^pdts se 
sont formes, sur ces eaux de granite^ de porphyre et de gypse^ 
i|ue la gdologie hypoth^tique fait arriver, mar^e par mar6e, sur 
un meme point du globe." 

For one paragraph, this is somewhat lengthy, as Jonathaa 
might say, "^hat the proposition may be, is another <piestio|i. 
Is it fossil remains, or a method how^ to ** envisager" geognosy, 
or to " envisager" the merits of Werner, or about a theory of the 
earth which is not a theory, or to prove that, though Wemar is 
the greatest geognost that ever lived, he had no business to mahe 
•* ces eaux de granite de porphyre, et de gypse," arrive " niar^e 
par mar^e sur un m^me point du globe." \Vhen a man sits dovm 
to write a paragraph, he would find it convenient to ascertain whet 
he mea^s to say. He should take a long breath also, lest h^ pm 
himself out of wind; an accident which we have observed Ip 
happen, in conversation, to those who deal in these same int^r 
minable paragraphs. , ,f j 

As to what mi^ be the main matter, or rather one of the main 
matters of the aforesaid paragraph, we really have some douj^ 
respecting the creative powers of Werner in positive g90giBg>sy. 
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The positive qnality we grant; as this geognosy never betltiyBd 
4iay want of confidence and assertion. The remainder might be 
mooted, if we were much inclined that way. We remember the 
late Mr. Tennant, and we remember his pronomicing in one of his 
ledtnres resjiecting this creator of positive Geognosy, — ** a stnpid 
Oermto blockhead" — : "aside,**" however, as is sometimes the niage 
of the stage. Really, Mr. Tennant, these were hard words; bat 
Mr. Tennant had not scaled Gotopaxi or Popocatepetl. Dans le 
pays des avengles les borgnes sont Rois. 

There is a vast virtue in hard words, just aff there is in the ^s 
dnd y's of Algebra. Baron Humboldt is not unacquainted with 
the value of ** Loxodromisme,** however we may be. The Ofti^re 
fiear Soho-square for plundering, alternately, servants and mas- 
ters, would lose half its attractions but fbr its Therapolegia in« 
scription. The guinea paid for supplying it, was well besto\^- 
ed. Loxodromism, or Loxodromy. What a mass of know- 
ledge is contained in this little word. Elevation, parallel pd- 
sition, these are household terms, and carry no weight. The 
clown does not admire the preacher whom he understands: 
*'he is no Latiner." When a man can express himself in the 
ordinary language which he has picked up from his nurse, we 
have generally a suspicion that he knows what he means. 
Solomon seemed to be of the same opinion when he com- 
plained of the man who " darkened counsel by words without 
knowledge." 

This Greek coinage is a false money, which cheats us with a 
semblance for solid gold. We wish the French nation would 
bum its Lexicons, since it has not yet learnt to make any other 
use of them. Great evils arise from petty causes, now and then. 
Had Brongniart not been the lucky, Qinlucky for us), possessor 
of a Greek Lexicon, we should have been spared PhyQade, and 
IX>lerite, and Trachyte, and Psammite, and Euphotide, and Dia« 
base, and heaven knows what more ; we should have been spareti 
the arrangement, and the system, and the whole, and we n^ighit 
now have understood what his nation is writing about, if indeed 
they understand it themselves. 

But the Greek is not the sole criminal, for the German does 
as well. Geognosy, or aught else, there is nothing so easy ^ 
phrases, phraseology, conventional language ; cant, w^ frere 
very nearly saying. AH the Gnosies have their phrases and flieir 
dant ; and words go for sense. They save the trouble of think- 
ihg, which is a vast convenience ; and of understanding, which lb 
more convenient still. Explain, explain, as they say in the 
fiouse of Commons. Read Swiff, and learn to write your own 
lai^age : Read Blaise Pascal, Mons. le Baron. 

But we must return to the Loxodromy, the obUque Cdiirse^oi 
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^e^Mf^l^n^^ot Mr. Humboldt's ideas. Axid now we.^balj^ 
s^itp^ r.Qa30P^ which induced the Great Trav^^lleb to travel tid 
t'^ciiini;r»\ai\d Portocabello. .^ 

p.j^'ai it^,4^*l*ann^« 1^92, tr^s-attentif k ceparaUelismc o^ 
^^^^\ ojd iti^odromisme des couches. Habitant des niont^Qcq 
J|fjjro^a^>tjatifiee8 oii ce ph^nom^ne est tr^s-constant» '*''**- 
mjj^amt 4a, direction et rinclmaison des couches ] 



ifupjl^Bj^ Xa, 4ijcection et rinclmaison des couches primitives et^^ 
tjfifjsi^iQn^depuis la c6te de G^nes, k travers la chaine de ) 
Bct^hetta* les plaines de la Lombardie, les Alpes du Saint-O^*^ 
U|U^ ,lei pHti^u da laSouabe, les montagnes de Bareuth et le;^ 
plaines de I'Allemagne septentrionale, j'avois et^ frappe, siac^ 

^la c^natance* du moins de Textreme frequence des direct|on& 
,3-^4 de la bouasole de Freiberg (du sud-ouest au nord-est}.^ 
Cetti^ rediercbe» que je. croyoia devoir conduire les physiciens i, 
l^^^qgNiy^flte.d'u^ grande loi de la nature, avoit alors tant d'at- 
if9\ta po|4r iPQi» qu'eile eist devenue un des motifs les plus puissaus 
ie.n^)if(yoyage kTequateur. Lorsque j'arrivai sur les cutes de 
\/^f^^mi^^ ^ que je p^rcourus la haute chaine du littoral et les 
i;Df>Q^ne3 dp g^anite^^gneis qui se prolongent du Bas-Orenoqu© 
fa b^»in diiiRiq Negro et de I'Amazone, je reconnus de nouveaui 
d^^ j{^ dir^iondesqgucheSt la parallelisme le plus surprenant. 
JQj^tft ydii^ti^x^ itoit encore Aor. 3—4 (on N. 45° E.), put-etrp 
P^rc« qii^ )^ chaine^ du littoral de Venezuela ne s'eloigne pa^ 
C;qp^jd^(i9.bleipent de Tangle que fait avec le meridien la chaine 
centrale de TEurope. J'ai 6nonc^ les premiers r^sultats que 
jf^'offi^ie^t }^ rocbes primitives et de transition de TAm^rique 
ni^Miq^^, dan^ un memoire publie par M, de Laro^therie, dans 
j^ ^(^an^l d^ ^hy&iqwt T, 54, p, 46. J'y ai m61e (comme eels 
^rifivfi ji^p^ve^ aiipL voyageurs^ lorsqu'ils publient le resultat de 
^^ t^fl^yau?^ I^dant le cours mj^me du voyage), a des observa* 
f i^p^. t^^^s^^c^^s u^v la, graude unifbrmitc dans la direction de^ 
^oiVQ^X^ l!i3thme d'Araya» k la Silla de Caracaa, au Cambnry 
^i;^ Por^ab^dlo, sur le^ rives du Cassiquiare: voyez ma Relate 
Msir^XJn'lh ^3, 54«, 564, 578, T. II, p. 81, 99, 125, 141^ 
4^ apc^^s gin^raux que j'ai regardes depuis comme vagues et 
D;^i|ip A^acts. Quatre annees de courses dans les Cordill^res 
^jsa^ Vff^ti^ mee id^es sur un ph^nom^ne qui eat beaucoup plus 
ippprtant qu*OQ ne Tavoit cru autrefois ; et, de fetour en £u- 
TQf^y je^esub empress^ de consigner le resultat g^n^ral de mep 
pbserviV^ioas dans la Qeographie de^f phnifSy p. 1 16, et dans !'£$'- 
§ai p/o/itiqne 4ur la NouvelU'^Efpagne^ T. II f p. 520» L'iudicaiion 
4e oe ^sultat ^toit sans doute restee inconnue au savant auteuir 
4u CrUia^l eaaminaHon of Geolitgy (p. £76), lorsqu'il a comlattji 
les assertions publics pendant mon absence, en 1799y par M^ ip 
I^mfclherie/' . ., 

, Novf 4oeBJ4r« Humboldt really conceive aiid «»ert that he 
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$iSk& as K general traveller, as an astroDomer, a botanist, a geo* 
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loginty ft.poUticim, and much more, bat v^ .has laboaredU di« 
ndly MM inuSifecdyt to make the world believe all this, and who 
has contrived to succeed, ought to have been better iQfbaned« 
more accurate, and more dependent on his own powers and re- 
sottTOcSi Had he been all this indeed, we should have heard far 
less of him, tor he would have been more modest, and modeslir 
is opt now the pirchase-money of fame. There majr be an ex% 
cuse £or bad wxitiog, and con^ion of thought and repetkioii^ 
because an author cannot go beyond his powers. But these m 
little excuse for the perpetual ambition of being every thing ; aa^ 
there is none for inaccuracy, where accuracv is asserted, and 
whBT^ it is easily attained, nor for claims to originality founded on 
the labours of others. Be at least who carries quadrants and 
wearies us with angles and immersions, is bound to be correct in 
longitudes, and jnoost certainly in latitudes ; and he who pub<* 
lishes the statistics of New Spain, would have iudgcd mora 
wisely had he infonned us that they were a collection of public 
documntSy and not the proper result of his own labour and oh^ 
servation. 

£ut W9 must pass on to the work before us, and to the geo« 
logy, or geognosy, of M. Humboldt. What we have extracted^ 
wUl serve to shew the laxity and vagueness of this author's ideaai^ 
no less than of his writings. And it is not for the poor purposa 
of criticising him alone, that we have examined his work ; but be^ 
cause, through him, we hope to induce other writers on tho 
same subject, to introduce more precision and purpose into their 
g— gn o s t i cal writings. We are already encumbered wkh a mass 
of «seles8 and unintelligible matter, fit only for bonfires ; and if 
we are to go on thus, a library of geoj^y will soon rival the li« 
bvaries of physiaaas* This is an age in which every man cai| 
write something, and in which every man thinks it necessary 
to write a book on something* Geognosy has the especial mecit 
of being an easy subject, ** heaven bless the mark ;" since by 
means of Hungaiy, Saxony, flota, transition, and dolerite, with 
a little -aid hom loxodromism, hyenas, potamoid, acephalous 
types, apd a £ew more maeic words, volumes are made, as vt^ 
hmM have been made before. Some mercy is due to the on^ 
ha{^ student, at least ; and he who has thus seen the <> higk 
authority" of Humboldt doubted, may perhaps learn to d«ubtof 
other authonties, and perhaps also learn to fear lest the mam 
measure may not be meted to himself, by future i«viewer8» lesf 
humane than ourselves. 

Those who please to consider M. Humboldt as very great in 
any other scieucef must enjoy their beli^; as that is their affsii^ 
aet ours. But it is our affair, to say that we do not ooasidar'him 
a great g^egnost, prac^iicaUy, and tiiat we do consider him a 'veif 
useless wriler, not to ssy more. His book is iasaat>4ipmrastf<|» 
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as'it k dMlnred, to be a sjrtt«n of gedogy^ or ftegnoiQr^ .^ % 
sfeatoiiieiU of all the facts of the science that have been ascerti^Aed^ 
or a oompeadkun, or detail, of ** la geogaosie positive." Assu* 
redly, it is not that, in any sense. Of the introductory view, 
finom which we have thus extracted, we can say nothing good* or 
CGinflMadable. We have not selected passages to ootxdejfiUf be* 
Cftvee they were &uUy paragraphs, uid, by so doing, «ttempte4 
tonaisrepresent the whoie. There is no plan nor piupose, and a^ 
iafoniiatioB, in this long preface, which, in the hands of eoieoB^ 
lUHk knowledge, might have easihr contained ^hat it pntendsti 
do; 41 general view of the state of geqgnosy» and of its principal 
facts -and relations. It is a sort of kUkt very awich like the 
living conversation of the man himself; and we rise iron ikm 
perusal without well knowing what we have been reading. 

We have now, perhaps, said more than enough respecting this 
pveface, yet we cannot part from it without recurring to a snhjept 
on which we touched li^fore^ and to a passage where the au^W 
becomes the critic and laudator of the Pro^^Mor of Ereybeig, of 
whose reign we really think it quite time that we should be 
weary. It is better toqoote tiie paasage, than toentiaet from i^ 

*< Werner, en cr&ant la science g^ognostique, a reconnu, avec 
une perspicacity digne d'admiration, tous les rapports sous les^ 
quels il faut envissger I'independance des formations primitivesy 
oe transition et secoodaires. 11 a indiqu6 oe qu'il ^Iloit observer* 
ce qu'il importoit de savoir : il a pr^par^, pressenti, ponr ainoi 
diK«» une partie des d^couvertes dont la geognosie s'est enridue 
i^rib lui, dans des peys qu'il n'a pu visiter, Consne les fonaaF* 
tioas ne suivent pas les v wations de latitude et de oUmats, ' et 
que des phenom^nes ; observes peut-4tre pour la premise fda 
dans rUunalaya ou dans les Andes, se retroavent, et scNivent 
avec I'association de circonstaacee que Ton oroiroit entik*eiaeat 
aooidentelles, en AUemagne, en Ecosse ou dans les Pyrenees; 
une tr^s-petite portion du globe, nn terrain de <p«elqi|es lieuef 
caraies dans lequel la nature a r^uni beauooup de formations, 
peut (eomme un vrai mkrocomn^ des philosophes anciens) fsir|) 
naitre, dans I'eqprit d'un excellent observateur, des ideei tr^w 
psfoises sar les Veritas foadamentales de la geognosie. £n eflEjet^ 
ia plupait dee preaniers aper9us de Werner, nSme ceox ^ue cat 
howne illustre s'4toii fonnte avant I'annfee 1790^ etoieat d'uae 
juafeesse qw nous .fraj^ encore aiiyourd'hui. Les savaas de tonjis 
ks pays, m^e cenx qui ne montreat aucune ^^r^leotion poui^ 
l'4iiokde Freiberg, les ont conserve oonune bases des olassifica* 
ti^nag^cgaostiques^ C^endaat, oe que I'on savoit ej;L 17i»0 des 
tenaina primiti£i, de transition et secondaires, se foadoit presqua 
enti^iveiaeBt sur la Thuringsi sur les moatagnes m^talliftres de U 
Sms et^aar ceUes du HMf wi one jjendao de pays;^ n'a pa« 
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jleftertplioiM des Alpes ^e Saassur^, furent contoltes ; mmM-ih^' 
jpttrenl exercor une grande infiaence sur les trftvmux de Wtamen.'' 

W« suppreas the remainder of this long paragraph, ai \0^ lil^ 
portaiit« What we have qooted is sufficient to shew thi^ttfMh 
eril;ic iB worthy of the subject, and each of the other. - Jt^ifflli 
fjs^ tend to justify our own criticisms ; fbr it k perfeetl|r iHjijpgiq 
flible, that any man really acquainted witii geognofyi WfihAm 
IM« kaowD, t^ history of the science, or its preMiq||{s|||c» 
could have formed such a judgment, or written such a pjii'JWftdli 

Werner did not create '* la science geognostiqae/'. H^:^4[ 
Httle ; and of that little, nearly all has proved ta be 7)iff9«fii 
There is not^one of his general laws that has not boea fmde 
utterly ialse ; - «iid if he ever became possessed of any ^«tf{| 1^ 
proved that he was incapable of reasoning from them. Tbet wh^l^ 
mass, nearly, of false induction and bad reasoning to be fou^^ 
in this sciencei is to be traced, directly or indirectly^ to Werner- 
tnd to Freyberg, It was, perhaps, a minor crime, that he tauglit 
what was untrue or useless, when he was the efficient cause qith0 
ignorance and bad reasoning of a whole army of followers and ad- 
mirers ; and is still the night-mare of the science If we have be^ui^ 
to shake off his paralyzing influence in England, it is far otherwise 
in Prance and Germany ; and we, as far. as we can, will not 
bUow M. Humboldt to go on blowing the trumpet, because he< 
himself has no other ideas of geognosy than those which he.der^ 
rived at and from Freyberg. We have as little animosity againaft^ 
Werner, or his ghost, as we have against M. Humboldt, p^rsan^} 
ally, or impersonally ; but we will maintain, that to perpetaat|tt 
the praises of him whose dogmas are the impediment of ariafn^ 
science, whose assumed in&llibility is the 8tumbling«-6ioM:^^,qq 
students, is a crime that demands and deserves reproW^c^j 
because it is adding to the weight and immobility of &e.gi;^§j^ 
obstacle to our progress in that science. ^ . , j, 

It would require a whole essay like this, instead of a paragrapi^ 
6r,two, to examine the details of Werner's demerits in mtOfpnoBji/ 
Und to prove him, in category, wrong. We cannot undertaicetfu 
do it now, and moreover, it is a disgusting and a dull o^io^ 
but what right has M. Humboldt to .say, tiiat the observations c^ 
Dolomieu ** could not exercise any |^eat influence oveir^ l^jy 
labours of Werner ?" If he meant it m irony, it woutd be' ,^%t 
enough ; since that dull and obstinate man ^hewed^ thr^gti^ 
whole life, that he was as incapable of making usq of aiiy t 
fttct, and as unamenable to reasoning, as he was ignorant '^ 
the necessary knowledge which was indispensable to tKQ,p|. 
had undertaken. Wrapt up in his own unmteUigible and^nnyniM«L 
ble theories, he wis satisfied with reignbg a diBmigod^^a|y^ 
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ie|[ONMi>Bid dDotriiieB,' and repaying faim with adulintiotf and 'MOh 
TohmiM of his own " crambe recocta." Dolomieu might hft^ 
taofffat hiia, if he had possessed sense enough to listen, that 
<Mfdtm and pamiee were not formed by water ; nor v(Acihihes 
^jgtAtni. l^'ooal; in his 'own day, he might have l^rnt^idorAtg^ 
4ktSg bf tetii geognosy from others than Dolomieu, if he hiid 
y a sms ed takots or modesty enough to hare beeome apti{>}lt6 
-m^e whom he proibssied to teach. f 

^^Ifi'Hbmboldt also asserts, in a part of the piai^agraph whicfli 
^Tftbye not quoted, that his great teacher exercisi^ a Surprising 
fMt^pi^^ty in eliciting the truth from the confused' narrariVes of 
trll^^^^rs. Nothing so easy ; and his pupils hare also profited 
fliil^risingly by his example and his perspicacity. Nor any thin^ 
^ easy as to support his systeta, or any system, by the hSnfue per^ 
IJtrtcacity. It wias only to translate the language of any other 
MOgnost into his own, to know what the observer .s^w better 
than he knew himself, and the woilc was done. It i^ a fashion 
Aat is just as efficacious n6Mr. But We must take our ledte of 
Werner, to return to M. Humboldt himself. 

And we return to his sixty-seventh page, to his positive geo» 
gnosy. This properly constituted the book, and it is just sUch tt 
collection of naked facts about rocks, as Kirwan wrote, or mishi 
have written, iri his equally ** admirable" work. If thfs com*- 
prises the whole of Positive Gfeognosy, we are very unfit revrdw-^ 
ers of M. Humboldt'9 book, since we entertain somewhat differend 
views about what is Positive Gec^osy. In all the sdences^ 
ther^ are things, objects, and there are relations, actions, causes; 
analogies ; categories, in short, of different kinds, which havo 
generally been held essential parts of what is called a science^; 
Perhaps, however, we have misapprehended the meaning of the' 
term gec^nosy: but we do presume, that it implies somewhat 
more than what we find here, and that the adjective term, positive;- 
does not form our author's justification for what he has given ns. 

It is indifferent where we take an example of this geognosy. 
We should have taken the first, which comprises the history of 
gtanite, but it is too long for extraction, and is beyond abridge 
ment. If any of our geological readers choose to read it, we 
Will permit Ihem to judge for themselves, and shall not be' 
very uneasy at the prospect of the jud^rment which they will' 
Wono^nce oetween ourselves and the author, as to the general 
issue. They may select any other part, or read the whole; and 
if WieV can extricate any knowledge out of the mass of confiisioni' 
Why {hen we shall envy them. Order, or system, there is none. 
W^ are dazzled with references to authors, and references to the 
n^' world, and hard names ; and when we have laboured 
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ihroiiffli te9 pages of yofphvxy or thmieliiefiBr, it is i^l to I10 
^^&fe aV^r«^; and when It is done, we ask oandFes iriiat k 

-i«f^ aiboii^. 

^ ' fii tHitb, we did expect to hai 
^'ite 'ib fetfthiple ; but, as fer as ^m 
^imned backwards and forwards 
'^ofe i^ri^rapih wkich comnrisei 
Aathor Seem4f nlwaj^s breatbless 1 
ftsfelf bl^ath, wind. A single : 
JBtatbd, and, if tbe author ever ^ 
£aVe been wort^ whole pages of i 
'^ragen« Ooltioater, 8cbwartz« I 
ten thousand other names widch d 
'andtraiteport* u^, in an inrtmntt 
had been sitting on Prince Hoossain's carpet. 
'" 'We ireally cannot see' the purpose of all this goograpliy ani 
ktitH^y, unless it be to Sbow that M. Ifamboldt iias got « xBSf 
m the /World at bis elbow, and is a great trailer. Caaiiot ke see 
that this h nodiing more than an affair of Habitats, aadlbat wkeii 
btice it id ascertained that the general ; 
16^6^9 ht similar' throughout the globe, 
ment lis with every spot on his two 
botanist fancies he has performed a Tas 
has published, in some journal, a list oft 
at Edinburgh, or in Norfolk. And it r 
^ilosopher in the *^ Lovely Science." £ 
Tichtelgebir^e, and at Tehuih>tepttec, c 
'of mica^ felspat, and quartz, or of more 
tiow very marvellous information ; and 
We should J)e told of every ''* gisement' 
tnph^es, and of all and erery variety^ ai 
that he has seen, or not seen. Were 
y^^ could understand a purpose in a 
egregious triflix^, and tnding whid 
Poifles grow in Leicestershire and in 
India, and, for ought we care, they ma; 
l)Ut in what way does the science of s 
iSiat theit tails are an inch longer in M 
they are less odoriferous in Norfolk thi 

The article Porphyry, jiositively dances be'fore ou];^eyes; and, 
lirhat with transition, and dolerite, and trachyte, and all ehe of 
this never-ending subject, we are utterly unable to coojeoture ^at 
lie means to prove, or what he means. Ten sentences might jfOA* 
sibly have told his meaning : they would have told ours ; but J^ 
is not a man of ten sentences, and if he ever meant any thing e 
has lost sight of it, suffocated under the rubbisb of his talk. 

But we have arrived at the saoth page, and still wt )iaTe Wn 
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fimtUe to extract one fuottttion hf yA&dk ure nSf^t o mv t y tt 
idea of tbat talk. Our readers mast really Mkg% qe hf nw er* 
vioh we find oursehras wieqaal. It k a tivlli, 
e, that ve really hare read tin book twio^ 
9 oannot be accused cff breack of d«ty ; Mid k h 
id, that it was less mtelligible the teoesd time 
tsages, &ot8, jparticalars of aH kinds, wt ndglrt 
lurance, btut mr w^at end f If, in our g^wni 
rs should esteem us severe, we wtil say, tead, 
a ; and we may say 4oo, as Jehssoti s«U Id 
ave U}A the trath, Davy, wliy dosl tiioa sraib 

yre last wonts, anA tiiey mil re<pHre a feWtel 

We have already alhided to an air ffipreHmnen wbteh penwl«l 
our aullior's writings ; and, aavoi^ other matters, to kis a^«knh 
forming one, but by no means aU, of tke modes isi wMck it n dls- 
l^ayed. "^^e mean it for all whom it may suit mA m>t lot Imn 
alotie, when we say tirat ^is use of S5Fmb(HS and •<ittation8 w!ie» 
tlie proposition can be given in oommpa language, is either a piece 
of miserable affectation, or else, what is yu%arly called priggism, 
It (Quality for which we possess no genteeler term. He who makes 
tkse of i; and y when he might say fifty and a hundred, or square 
and round, because he happens to have arrived as Aur as Uquamtctic 
'equations, wishes to show the world tha^ b^ 
f^^ and would fain be thought a malliemati 
tician who, similarly, abuses algebraic lang 
t)t else has been so long versant in the con 
lliat he has lost the power of thinking, and 
'KuWui^e, In the last case alone, he is pard 
W alg^ra, of symbols, is abbreviation ; it is 
the power of condensing a long proposition 
that we may see all its relations at a glan 
knd no more. If the proposition is not of 
thid, from its shortness, or other causes 
aerre no purpose but to make a plain thing 
^Irty an air of mystery. He who thus u 
^^rovihgftis knowle^e of algebra, betrays 1 
fl^'his'Sn^ctation ; he shews, perhaps, that 
-ktttition h, or what is a simple equation; but he 8hewi» to(^ 
^hat he is a mere mechanic in this art. 

' ' Now M. Humboldt, as might be expected, has 5nye»ted a pasi- 
'Mtphjy *' a pasigrafia geognostica," since he must also tell us 
vhit he has published in Spanish and in Mexico, or has << elevated 
limielf t6 general ideas^* on geognosy by means of »» 5,^,1, 
*« Cptte'mithode,** also, ** est double! elle est ou figurtitive (gra- 
'J)1diuer 6mtativt5), teprfesentant les couches superposfees par dee 
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y«aia6hyimtiff fhicfr 1^ voi aur lfi3 autces.s ou algorithinirfvi^ 



iBanand«^<tirBiMiViiBe 04rie»" And here, ahoi be tekfs pc9Mi9i( 
io teii/B^rAat ^.littB published a book •' sur Ticritatiandc^U 
ikk^smx^eme^' or ^ Venmche uber die ipereizte >bi9kif) f^ 
MerfWfnfaneg/' by irbich lueaoB we know that he writes, in G^XffiS^ 
asiirell as Spajniflh and Fsenchi and understands the Aier^iHil 
system as well as he does economy, geogmsy, aod ^a^xm^^il^^ 
' ^^ J'atfmbls^fiJ'avois, J'«i fa^t;" I« the great, meets us,Ai|sry 
fiheias^; and itfe believe, indeed, that. th#re is^ot one of bv^^l^c^ 
which dqe^ ^n^t. ooAtaiii ^an en«mii[ratioi| of. all jthe pripr .^f^f 
mnder some pmtende or other. We have not the least obiis'ct^ 
Ihat^he^ioe-ttif mpi^ sboidd write Mi aU sublets, pravidefl^j^ 
mderstands'tibem ^ h^ when we see this palpdble betraying;,,^ 
iraarrtlMi<iml^c*l.iCO(p^c)tt|ion,^ thathf 4q^, not- writ^ firoinu the 
•nsd^iwii^s,5rftJu(|4 mind* but because ^ would be thoughi 
capable of writing on erery thing. 

As to the purpose of this Geognosticajl ^pasigraphy, or any 
purpQse to be effected by it| we really cannot explain them, and 
sbalHhei;efore extract one passage, that our readers may feitti 
'|helr owiijud|^eots/ ' '^ 

79i Un l4ttred de Talphabet fepr^sentent oes roches superpoetel 
des deux series, " '^'B 

•i ft y» * 

fa pVemi^re fn3i(|ub la succession des formations simples et ft<^ 
|)endantfeftf'grAnite, ajneis/ micascWste; thonschiefer ou tntSr 
c'h^lftatlf^/^rTs de'RoiRgssteln (quadcrsandstein), calcaire jtir&Sr 
'^que et gfts vert k %nfke8 (rfinisla craie). La seconde fa&di^ 
I'altemance des formations nmples avec des formatiodft ^m^ 
flexes: granite, granite -gneis, gneis, gneis^micaschiste, mica? 
,9i9bis^, thpnscWeferXpag^^s 67, 69) : ou, pour dpnner ua.exe^ple^tir^ 
,d^^i;r»inad^ tra<isition(pag€i I03;,calcaire a orthociratitesr.^- 
^a^ ^ternant Avec du. ^cbi^ite^ scKisjte de transition seul^ spb^e 




quefois trois roches diff^rentet, qui ne passent pas les unes aux 
•lutUrea^dans Xean^me groupe,, , ,,,;^ 

;'^ ' /^>3y, «0>,'i3ai ..... . ' ' '^ 'iHiiD 

^aeloi^pque4&ns le tejrrain ^e trapsition des couches j^^TfM^^ 

.jQ^-granite, de gneis et de micaacbistei, dans.le terxWA^ae^ran- 

sitidn, des couches altemiemtes de grauwacKe,'de sc^iste W ae 
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'\ '. . ^.^t. t£r 

oolc^ire, od de grsitwacke de schiste et de porphyre» ou de 
»feH!i(^, dti ^auwacke et de fruoBtehi^ ooaMiitwXfTfimai-iiiAf 
fBhnMBb; Dans to'tenmin de trsnsMeiifCpHiiie abiAitJIlqsvte 

Ms^ib^'l«rtne» de la s^rie. Ces tennes eont-toiiB inilipleKtel o$ 
milt ^d^ ^ioripts^ et le grauwacke a|>pattieiit Ji^kiifokJi'pUi^ 
§t^tiitt^'ieee8 grouped. II en r&ralte, que le %entke ^f^wtaikmliA 
j^^idttchi ii'sL ra|>poit qu'k la prM«minaiioe de oettb neche^ihus 
m^'ii^dciatrab avec d'autres rbcheSr .< .j .. !.://& 

'^^Tofus'les terrains offrent Texemple de fonnatiolis ind^pendailtee 
im'^rRttdeni connne coocfaee subordonni^i Si aifiy^ ovL.ctBr^ 
ittSitiu^tit de« forifiatioiH complezes de graaHe, gaeb' et mioa^ 
V^hTstes, oil ^ granite et gneis^ de tilOnsobi«fer^et<porphfret de 
j6&r{ihyre''et eyexdte, de maniee et de gypsB«.i^c'e8l»kMdu4, ^dee 
ra-mAtioM dam lesquelles des couches de ^deux et aci^itie'de twds 
f^biRs alternent ind^finiment ; a+fi^ S^%' indiqusroBtiqneu Jk 
gtieis fait simplement une couche dans le gtanhe, - le poi^f^qms 
dans le schiste, etc. Alors . :i-- 

^ », •+A^,i?+r»y i • • . \ ' '' ■'. ' '\ 

HP^ixpaie ph^nomibne mirieox de Jc>n)a^tions 'qui prffudenif guk 
s'annoncent d'ayance comme des bancs subordo^4s. Ces l^ai^f ji 
rappcUent tant6t des tennes qui prdc^dent (roches de dessous}^ 
^nUtl ka tennes qui suirent (roches de fl&tm}». Ainai ^us 
aurons: , . ,r 

Les porphyres et syenites grenues du terrain de Iransition p^ni- 
J^^j^P9 legr^s rouge at y fopn^nt des couches jmbordpiu^ef* 
-^ikf gisement des fonnations de ]^ valine de lF*£^^ est tel qu*on 
J^f^{l&cenaneut annonc^ (pag. 26^)v;un tenne pre.ts$d.ent[ (la sjenft^ 
^b^rde jusque dans le calcaire ajfpin oir zecfx^tfivpL} 1p es^ \^ cas 

-LJ .ii .• . «, 0'i*»r y4*»t ^ • • *.. '.•.::. -v,^^ 

^^'^^tjot^qiiMn vettt appliquer la noteiion pasigrapliiqtie juSqtt\tttt 
'ffUnienH des roches composfes, cetteiloiation pent i£idiqtkei''^h»iii 
^ebttttoent, ptfr Faugmentatibn progfcssire d'iin deS ^meris de hi 
''Mffife, sunout ptir I'isblement des crinatix, il s^ fonne de^ eo^ti^i 
^jiit \hie*0Bp^ce de divelaj^ement iritMevr : - "*- 

riii. ->r *^C| abe*, ahc*,*..abc+b. 

Nous aTons pr^{(&T6, dans ce cf 

spath dans le granite, bancs de 

dans le gneis, bancs d'amphibole di 

^ne dans une dol^rite de transiti( 
' wfc&iita- 1 celles de alphaijet grcc 
"IMftiefis "d'une rocie (feMspath, <] 
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JiiM|a'ki nmm Vfoim wumtai cmooBmrnf tn fniiBiii en 
lifcBirMtien de I» con y wa tion et des pnynit^B phjufaee des 
iKkMv k^ ■ ei^ f iaii ^mi^vmp hvf m peat r6d«»e 4 ime gnrad* liu- 
ylkM ke pMbttoMi 4e fieem«Bl Its phu coAipliqiifo. CMie bo^* 
- -'-^ |b^iJi|q« e wme nt \m mkmm coudies snb or do — <ei Qm ssl 
k sediBleai tt daas !• red mtrit (^ 2ft et M ; les 
illes dans le grds rouge, U TtAs^m et le nnwdieUcaUL) pas* 
k Uvmi pfaiMaqmi iMOBslioiie soperpofl&ee lea warn auic 

■Ms nrppelte aoBsi le retonr des ibnnttioite feldstptfafques et 
eHstallinee dans les terrains de transition et de gi^ r6 ag e 
(Norw^ge, Eicosse) ; retonr qai est analo^e k celvi da gramter 
tprt» le gneis et apf^ le ndeasdtiste prisutif : 

•i A »! ri ^» x, A, •, ^ . . » 

lice prenifers temoes de la s6rte reparoissent, meme aptnr 
«n long interralle, apr^s le g^anwacke et le calcaire It orthoc6* 
fiihesi e'est-lt-dire, aprls les roeheBfraffmentairei et cojuHB^Kei. 

Now we appeal to our readers, if we hare judged M. Hkm-^ 
boldt harshly, or whether this is not 

one 
use 

ee th 

reasii 

^i& 1 

aboui 

it ha 
labour in darkening. We only wond 
V^ ffeognosy in UieroglyphicSt that 1 
iuaoe us he was the rival of Youj 
advantage, indeed, we will not den] 
thertfora^ that his whole hemispheres ' 
Each method is equally &ee of the su 
and the Greek would have been shorts 
Geognosy, indeed, can now be ca 
by s shorter process thttn the Iliad wi 
lest our readers should doubt the possj 
them the whole matter of '^ the twc 
But unless we ffave the whole plissag 
playing with their credulity, mA of 
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*> Pt>ur rbumr les principaux pbinom^ned de giiettKttie dKfe 
Todi.6R dMQu»I«8 tervaibs primlftift^ uiierm^diaires, M^^ 
l0Kiiiii«8, j'olfre la s^rie suivante : . .> •!. 

T^,«1N -H-X #ir, ottirx»+|, r^S, »% iT, *\ »% V, ?^.iWvTf 
•••••• . . ' .j>r 

' ^ II seroit Inutile de donner Texplication de ces caract^re^ ; i^IS^ 
fS^lte d& leur comparaison ayed le tableau de formation; 
Je tne borne h fixer I'attention du le(;teur sur raccumulati6n d^s 
porphyres (v), sur les limites des terrains de transition et second 
daires, sur la position des formations d'euphotide (o), sur les 
ffrands d4p6ts de houille et de lignites (|), et sur le retour 
(presqve p6riodique) des iBMaatiMis feMifNitfaiqfttB, des fxwiiid^ 
gMte et attoMdiiBtat («, |9, 7) de transition. Comme la notativm 
que je pr^sente ici pent 3tre dirersement gradu6e« en accentoithl; 
lee eharacliresy en leu rtnnissant eotma^ 4ei Botfffiema d&BS'iai 
formatioiis conplexes, ovl en ajoiitant des exposans, je doute que 
lee nons dee roches rang^es par series les nnefe k c6t6 des autres 
pnieeent parte? ansst ywement aux yens fae la notation ^prftli- 
mique/* 

Ve must BOW take our leaTe of the book and the author. Vl% 
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;yV*'/MISC£LLAN£OUS INTfiUilOd^iGei)^ 
L Mbchanioal Science. 
^1Sl^a^'^(7tri^X<^ Glasgow and its net^fU^urJ^^o 

NofiiHr oC BHlnc»« Hmv«,Po«ii^^ )o 

176, , ^970.,,.,,^ 

^ <^8 . . 192(?.., ^ ,i 

many observations upon the motion of solar spots, all of wkkh 
^p^tlQ i%$pf(X¥hi%k&HfpmiDik^k9AiSi9ypxB l^dden and i«s]^ for 
H^i^^imt^^ittB^ itomvLffooit the obseryationa of older astrouaawrav 
Wb0 M«4e.tbQeintet>f appearance dnd disappearance to be diS&t^ 
^fftjbrw. Bmj^atttmakes (mt tiie time during whidi they ar» ^i« 
fiy^krio>bf 48^1; S^ OMT^i and ttbat.diifuir whick they are inriiifale 
JlPt-fatJ affaidy* ^6% ^ 80^. I^eteinearly aooord with thet iiuH 
VmUfloooi^^y ^Kioehiiis, ^taanQraar CastiiB, -j^.y and he thinU 
ikfm ttotietfebbomiii^tfae .tnattufltROitSt or iaaccaracy in the nods 
^ 9^MTa|ioB) oaauoifiurly beJBfged«a aceoutKk for the )(vesk»di£K 
fi^«tli;fti bMfrean thne^aad <eqaid.iiine8.-^i^fiii. Phil. N, & ixk^^Bhfi 
,-jv.u>'(l -inoTiii' ) , ; '/^i ,' I •• '' > • •• • ' • ' ^'ii 

a f^'TJVo^fAii^iUfiipi^^^ I'^Ua.^ Joseph Heckef» dineter-o^ 
tlvbflEiiHrQrifay dndiadmui&flrlratprcQf themiiies at ImskawetxmClfLk 
}«^ ^hfta^&iUMUhat:Bafhtha hurof.ttmch better.than oUa^irtiiliait 
substances in mines, containing bad air, and injures the.healtii 
of the workmen less. The light of petroleum is to that of colza 
oihluB[iU)0O/: 86i.d| khd<ter. that of taikiw as 1000 : 6P0^S»' 8i^>- 
]^Rgitili«t^faeifir8t:bani^ witk»*8auill flame. The qaamtatjit^ 
napl^ha 'burnt for iightkig the same s^pace Is to that' of talk>W)lw 
|^ Jri9A5^4/a]iito«hati»f iw^«&l^ lOOO :6!r3Jttr cnk-tait 
pU^ivihiiA biin itheisaibe^propertianaa naphtiia, is.preieriiblB(toi»it^ 
baii^ikBid*eflcpensiv&; <Qiluc bones ia that <wiiioh yields ^tiieiHtnbilp 
briUiaht liglit* lathe la^htii^ of MuneSiOootaixiiiig bad ■^r/^^lia^ 
•ilraad MXoyf ^y^l he ea:tn^^h6d» whan naphtha, petrotoaaa, jhIb 
tlieioli^lf «boiiei8^wiU stiil*. biira'; but Jttphtfaa and pet>olenn|ialMn 
than readily egrthiguiahed by slight motion or concuation iaAib 
ik^thaoilefbonbs beingia this ease best ioruae. M. ifeck^ikaa/^ 
found that» im nunos where the oxygen had diminished to /Ift. 5^ 
pefffeentk^ men^esei BotooeeMnadcrf^ cGeiieitaUy taU(Mroy cdika 
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oil is ezlingnished in air containing hot more than 18 . 1 per < 
aOaEy^oii^ *9rUilitiiiaiaitha and oil <]ll>M«i hbiikmh%k W< 
Bomorethan 13.8 per 'Oeiit.*—ilnn. desMines^x. 54. 

,'. • 
4. Method of browning /ro».-— Nitric i 
of hitre, I 62. ; spirits of wine, I oz. ; l» 
of stasi, I'Wi: These ii^edieiits are 
having' been previoosly dissolved in a si 
to mak^ with the other ingredients on 
Tioa9ly't6 commencing the operation oi 
it is necessary that it be well cleansed 
other iinpurities, and that a plug of woe 

and the^Teot well stopped. The mixture is then to be applied 
with a clean sponge or rag^ taking eapa lih«t« every^ pari of tke 
barrei'he^coveited 'with the mixture, which must then be exposed 
to the air for twenty- four hours ; after which exposure the barrel 
MKt be rubbed with 'a hard bru^ to ^remove the XMode from the 
viBrlace. 

I Tbia operation mual be perfomiad a second and athird tfanef if 
PBi|a»tter by loHiich the barrel will :be made of m perfectly bvoWtt 
eokmr. It must then be carefuUy bmshed and > wiped, mA itn^ 
mersadin boiling water, in which a quantity of lalkidine /Briiatter 
haicbeen put, in order that the action of the acid nipen the barrel 
■HPjT be destroyed, and the impregnation of the water by^ the acid, 
be neutraiiaed. The barrel when tidien from; the water aaoat 
aiftar:beilig:rendered perfectly dry, be rubbed smooth with a bar* 
■Ishertif hard wood, and then heated to about the temperature of 
bDaHng water ; it then will be; ready to leemw a Tamiah made -of 
the following materials : Spirits of wine, 1 quart ; dragons' blood, 
^verised, 8 dra. ; shell lao, brutsed^ 1 oz.^ and alter tketankiflh 
Hi perfectly dry upon the barrel, it muet be rubbed with the bur<« 
nraliinr,' to give'it a smooth and glossy appearanee.^-'^tAdifoii't Jkmr^ 
idbl«8. 

• 5. Obserwitions on Cakareous CnRfn/«.«— The theory and inn* 
^B OfPs a an t of calcareous ceasents kave been uken up with much 
is^erest in Frsoace, 4^c«, SGad wie^ have at various times given 
ths-itesnlts -of JiQl VioAt» Jobn, and others. M. Vicat is opposed 
i^some off his theoretkal conclnsions by MhL John and B^rthieTf 
SBdrrhoims .endesnronsed to meet their ob}ectiens by reference to 
fiirtr)and new eacperimentStf Without entering into the discus- 
sIsA, 4uri/endeiavouring to eon^wy toi others a knowledge of its mi** 
m^fMsntsv wn shall tnloet such facts as are brought to light at 
dsfrnsnt tiaMS,:with the €air conclusions drawn from them ; eon* 
Tiiif rd i>rr the hightest degaree of the importance of the subject, and 
the jritvantaga which the pi^eMnt investigations must lead.to; . 

sJHoViciltcfM^f thfl^^wo lands /9f^ sand were |aken^. one svhsu 
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MiMlhraljrdlfatfCMii Ae olb«r giMilit and iwiM ^wWllM^ill 
Ifenfpwtra wmIMd ^ igof A iHi inanuilio mMt •§«)» w«tt ^MilHil 
and dri«d m« at^mpMiCait of 81$^« Jwe Vd, >89|ii» ivi!» ape^ 
BKHM otf mortar were nmde as follows :-*-!. Wbite sawl S96 part^, 
kfriiialte iMid frwh fitH» dia femaaa Mi^ pacta; Iba M^tnitod 
witii' water aftd ik tiie aaaal mamiaff m a glaia Ttasal MraigMig 
1iar:|ku*li^gatfa»Ta8MlaadaU, Mat^pafte The wamr thansfeta 
wau^ad 6W purait aad tl» froth vortia atogaAet ia4ai>ai«^M4 
ti fttuiiMaflMidmhMdrwttkb«Ndtaa«pMtayiiaMi8a«a»aM 
aoa^paHa; tke water viad waighid aiai partly «id Iba wimt^ist 
alatvathar laaai partB. -• ' 

1m m twoaMHTtait, plaead-failba iBOtt fwrcaiabtaai/awft alau c to i 
tod kk 1 A da^M kfl 8T per cant of their araif^ Om tka 4tk PMk 

144 naarty two yaaia afifeorlkair prapamtiaa* ^bvy^ ware dkin^ 
llif aMtfialieaetd* Tliaeaadof Nov fc, waebed,djne4aad 



ipai g i iud , ayattad aas parta ; thekMof -^ waBaTidentlfdttelo 
HmMmom&jmukkiffi TI»>iaBiof No. %tDHaodiiitJUflaaw way^ 
amounted otily to saa.lMkTing a lost of -j^. This being considara^toi 
ioorparts of tlid oiftgiud sand wara digaatad widi anriatio ac^id 
t9 iultaN liMT aatiaa wyck 1«d takn plMe dnrkig^ tkadbiftit 
tegralian of the nmrtaa, aaA it wai ittmd tkaa bt tUt way i* laol 
nf^ part. Hanee it nuqr ba conckdad Hiat tba hTdraoUo iia» ^d 
aatatlaeir akhar of tha iraan^at af saad. 

-' ¥9<AA thaaa aipariinaata ML Ytda^^osdudee tbat the seHdUhi 
MMoa a# wfOrtar, caattfnkig' bydtauHo tina wmSL r iiiaaiija aaad^ ii 
Mrtba^eMlt afa ebuaioal aambteMitlDii. lie ad«te at th» Maia 
!rib)« that'flka soSdMcalion oaraat be acooanted ferfay mere tte« 
ifkB/tAM adhCTtett b tit t» o a a tba bydragilicate af lime (b&tita MM 
aN*d)«iidtbeMaiii, t. e., aavfcraentaiqflemeataf a epar i ties, ^wp 
Iira0aillerdf>4^-adaril a nalaoalBr aiini«f wttbant enbaeqaaat tmx^ 
Martfaa ; ^aiid tiMis 4h t hig «i Bh two fpaaias of a^Mtkm, ntody » 
Hkm wMHiia'pnrely^MiecbaMoal^ laeb i» exiite baiweeii plaAfef 
and wood or stone, and itUimate adhesion analogous to that wftftie 
eomiects most incrustations to the surface on which they hara 

With regard to Ihe hjdrauHc nortar made 4rom eomnam-fitfa 
ifitif putt^lftila, if. Yfcal tbifti^ tke rasaltv are ^rerjr iKflbrent^ and 
lb ar Ibmi« Hrftk M. Berthier an ttia suWect Tba iaditfacito'dP 
Hbeft^ tfKnrfars he thitiks canttot' i^Mttlt from a simple adMAMi 
^itlMlti'^lMeqQattl-eaiabinition; ioft if'oombiataiaft db nbt^iw 
pTace, the lime shoald retain it« aknbl p^opartiet, analfaii aaNW?^ 
hty, eausticitj, ^., and the eonscqaenoe woakk ba that all sacii 
water cements immersed in a carrant woaild ba imj^dt yd a cod w 
posed, whereas this does not take ptaca» fte also qaaiea' i^ a^ 
Ifsis made by M. John of a terras bydHittlk morfar Wbiob bad' 
been immersed Ibr fear jaara^ and in wld A waa feuad water 84^ 
rant bf qaia*tra$.t sllka m aonbiaatiaa $n Una wMi tiiMof 
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flite ^'inn 9ti75, cartkMuc acid fk%&. Hen ft^ Iim» wm aMr 
iPAliMiiM lirf earbonic add» Wl liy siJica; a^ from eiromii^ 
ita«c»t M. yicad; thinks itprobaU&thii&tiiajUiea iacomUiialSov. 
WMfimmliedbythetemM^ From tW whcfe of Ih^l^te k mnw 
that terras, a substance consisting of hard absorbent yatiela si and 
oein^ a true puzzolana, cannot mmish car1i>onic aei2 to tha^nw*. 
Jind yet with the pmrest lime« eren that of sheHs, it fumist^es-'a' 

. lAmwmrtao^Mdottbtoof llBeviMevtwhoin^iiiviewliy, if 
^onunon lime acts npon silica^ it should, not ako act upon erode 
clay^ whioh enters so suich more readily into combination thancal* 
pmi ^iWf and why also felspar saqds act mevoly as puuoa sUioi^Mia 
laads^ M« Vicat qiaotes some new facts ; from which it sppfiwa 
that substances not baked, not porois, not absorbent, and composed 
o£ieoM4 ete»eata> are cdapelsmt to the neutraUaaitKMi «f oomaoa 
liiaey so aa to fint with it Jiytos^ moitavsi. These subotsnsaa 
Urn 1» oostain felmur sanda of disntegiated gnuMles ; •» tfeio 
peatarxiMisbev oltfao friable brow» psaiiiiaites of JBaaBrilto^ 
Kesults have been obtained of this kind by MM. Avril and AtyM^ 
and other sBqpofments are in traia for tiieir more pootkikr-qoa^ 
>d0 dMRoe^xrvilk 149* 



^ On tMe QtiUamtumof^ Pai4ao mmmlcvtdasito iu pmikimm 
yaios4 «Bd us feo^. By M. J> B. MoUwat^-^ rfin^^snoe of 
tW contradictory: accotints gi^sn by eTpariBMiiislisti ao to tha 
gnodffoa of polask by the Stalin and Isavaaof potaloosi M» Mottesat 
mdertook certain eiqpeii]9entao« the stthfecl* He Isund in. lOlS^ 
tbali the green caopgave its mnrn w rnm of potaakissasedhloiy bofcoo 
^ flowering of the plant, and its muwnmn at the time of nataaitp^ 
At that time he detosminoi teaaeertoiii theef eel of t]» karaaon 
tbe^Qots, in order to asceiiai» whath«r thoBe/OPfuld bo aayi ad^ 
raailM^e m ooUectiag the abtaUt bat had noi the oppeataiity of 
asaUu^ the emporimeat till iaS4. . A siiico*aargi]jl«ffaanB aoiin ridh 
in alluvium and manure, was then planted witn the potato catted 
patraquejaunej one of the most productive species, the cultivation 
heiqg carried ob isith care. * * ' . 

, The ioUowcing table exhibits the produce in srreen eiop^ sattei 
^d,aa]b«caihDnato of potash^ et the tnno of muSb eatting>> and of 
notato^scoUectod whon the pUnt wee asatnres the wil^oeakim 
iMped on the results of 30 oMitiares ^ of grouBdy and nialtiplie4t0 
ff^iBSfOt tho prodnoa of a heeterett 

f . ' . - -• ' 

t,»e soBM 1 j»Qd S5^ psccbet. 
' Tf oi^ai.— A kilogiaoyae Is 3 lb. t QS. 5 dr . 

V/, *'•'»•'-■ ' - ^ . ' ■ ' * *■ ". 
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^^T.' iWi^rn^ft'm.— If thrue fiires o 
SiW, Saving no otber iron in h*i 
yl^M hi the coAstftictiou bf a ves 
i^kiOfi8 "being !n a rertical plane 
icki^ df 4h<fe iship, mnd the Otnersir 
)kiid fetkHnyapd sides of the shfp, at 
WW twiddle section, it will be fou 
IM^fcrk ei^\ ' th^ theatf intensities o: 
h«h{tti^m/'oli tlte poop andforecaj 
tli«f'upp^de<jk, and the larboki^ 
mi \kk!^i3t^ arid middle tactions ol 
«Ml6n of iihe lower, the !nten8iti< 



ir from 0iit^df the 
ftash . were liot' ei* 
;he first and a^conil 
re the root came to 

evident that ther^ 
I of potatoes once I 
3 were obtained in 
»es must'be planned 
precede the floifrSbr- 
nd plantation m^dM 
>hvenient state^ b&^ 
Bs to endeavour' i^ 

which has al^x^^;^ 

minated try aiiS^ 
etation, prinfl^fi'*'^ 
irith the soil, max 
. de Chimit. 
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Afe^hdnlcat Science. 9^ 

head Ujaartbt,. and in the .starboatd - fwcHicn of the lower deck 
jwhen.th^ vessel is moored with her head north-west* Focths 
ptqoh of this we refer to Mr. Harvey's paper on th&'iy^iffiikion 
and Change$ of the Magnetic Intemity in SSiips cf War^ confaffiiili 
\n th e s ec o n d part of the Philosophical Trsnsacticmv for 1^^/ — 
, In a ship under the circumstances hefore mentioned^ the4iit<m* 
sity of the larhoard section will he found to increase l^ttf^tfroia 
Ih^^i^pp^r. to the low^rdeck, when the vessel's head is mo^ed! 
due north, the magnetic intensity of the earth being ^repreeenlsd! 
1>]!^ loa; httt a diminuiioia of the attractive power in the sffine) 
B^ieQ^ amounting to lS*Mt wiU he found to take pikMM,-i«4ient 
the slup*6 head is directed to the east ; and an iifdrease of 7'79^ 
when the how bears north-west. In the middle section of the 
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]HM«r9te94t«iiu«iiMiiiiiiiC^^ tetMt 

fell ifcirf. » K . . . 1 ' - 

- ^ to a w wy rii> i wkip^ lifeld finon cme ywitaea ^ ^nrthif, Hm 

«MM»^ A»<<Miilvetf fMeeia ia ^mt apecm «f Hut iwlfcA 
gMMMv lUMMM&te d Chmm^fihiAieammh9t4.^md. ^ "^ 
ul»tlMMriMaiibri9» kft«si^ailiier|[«ttB»id stores OA ftblapt,* 

tp fiwmil^ayMiittrlrafcle aipi^nednMsoAto eqotditf ; behif firito 

, . ... ,r. -I. ^. '''8tiLiteAiii«0otim llMft, ' - > -^ •• - 

iW^ se«k» Ill-W, ' * -/ * 

hma Ihi) ]bdbKH'i<iirtitu»^i;MPftve»e ttne «f BtatiMs, td a BiMUor 

tibe <»nanr'exo0edi^tiM latter in tbc itetto of II to lO. 

The intensity in the after part of the Mf iis smth «um toft«: 
ttda^lito tlttn in (te ibrtrani part ; fcr t&^ 

Mean xsNttsttTofseteit stations in ^tk\ , , . .^1 ai^o.^ 
after-fart of tliea«arlK>aii!««(^tioii /"^**l/^r ; 



4ttbefisit)r of se^ptan stations in tli«^ .. .._] 
aft«r»|»rt of the larboard section /**^*'^^J 
> Mea»4ita«sky of TO^iwtt stiitiont in tlie; , «^^ 
, — fer#«^5«rtoftiw«tarboardsectiottf ^""'M'*^^ 

- Mwiivintensityofswrttt ^tacttonHntliei -.^.g ]^ 
t- •' iarmad pat* off tiw'larboari secticsiJ J 

-Tlie-ifiiriatioate <if intensity «^ diferent stations in a Mfjj^ al^ 
of « very miacnial kiad; in some jMdrts, the alteration of tLtfattSt^ 
ter ttf a'fete'in tha-direetk)]! <yf a skip's kead is pt^neli^ at U 
gveiaar cteng^ than tise taHatioin of'an entity point at so^ie MUtf 
sUHionsi*— Airf. 

^ For the Inoprsgaabla, a ship of I04gtnis, Mr-Hnn^ytMnfl 
tiut, m passing mm tha tnean iifl^ensity of the poop to tltat ^ 
IM qatiitei^'dedc and fdrtcastle, th«fe is a docrease amoifnthi|^'t^ 
9*4S; from tke deck laat-^neiitioned to the main-^deck, M fbg)blli 
Bsortiasi of ^mm ; ftota the ' itudn to the middlenleck, a 'dinunit* 
tida lif 4*48-; ffoHB 6i« middle to th^ lower dedc, an ih^i^e^^ 

MI9 1 from ikM' to tii^e <*l6p-dbek, a decremeirt df 4*iSS \ *fMk 

. . ■* . . /. - i»j 

^ t Jiikitev^kssMiqaHAedMFiooMMctaacmr, into vtMiMlsar Mil 
Why tbfrioadvertcncy of a IHead» ra«|)»ctii« the aoliMps of «)n lMHi»^ii» 



beii^ aecured^ bol^ pf tytwv whei^4i^ iMwr flmto tiMtfV tOjka I* j g Mb 
NoK, ))sge ^9B of theTraamctioiiB. 
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qiii^,tf^k&k(m^ «& incrameni of «4is^ Hmmm k -^MMm^i^te^ 
^he gveaiest meaa intensities are &md at the entreiaeaV^^ 
|)lf seriate tkat liie Mem Miulte of th# ^iif«ler-4eokiMi3iil«^ 
jfyi^l#, jpd 4iuda end lewer dtedoB, ere very»i«ieriy tbe cuaeti^oai 
aiiealsQdiose ef tiM oi^p-tdedE ead hold. Hxe. neii^iBta»iiiy 
aC.tMipid<Ue*dacki8ebaiwi7iie«rlya4^^ h^wwmtikk.mikm 
^.t}^ ix^enutiea of the thme^ret meiitieBefl ^mdiB'fmA.'id tkm 
iwoMter. 7%% mean^f the iUeks,iraat;beifeei^4o.thei8MifaBnr 
a^ck iiicluaive, is 98*71 ; and of the lower andiriiyi iit<lMiJie'1<b 
«BilhelBon« «7-84i. 3be p^eaA -of aU dw . deeke is «8'«8« Mng 
1*78 less then llie sennet terneetmJl iatevsity* 
. As a veefiil practiqal rtftfmkj Mr., iieiv^y .^heervee, siaoe sooie 
d i fer e nr a of opiaienL h^^Bsied en ^MJi>j|K^. the*. diMMg hit 
exipei:jbaQeotsithas*ppeiu<ed» that d^e chMgee tmA)4mnViit»^ 
xatewtv eaa hoard small ships-of way t sHpe imepe<<ifnwiiie<aMi r*^"" 
those wiuchtahe place iaveeeeU#f a lavgiiHF.4iafl#» > . . < :;a 



Pijt ill te thfm, by mesas of eosks and bolts p4ssin|f thsMgli the 
tJiek».#ltheiagh ehbaxHy understood hy those «v«li4nitMMd.aiMi 
their 9m9micm^^iMiwitiry^yL'v^,w^ 
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)lt Miwdtatteoia TnieQt^ene^. 



porlaiil om^ %h9^ .^ i» wpi wUkjqnfir^ 4Urm$, the "tj-zrr^z^'^.Af. 
tkM ^mgoml w^iUmof Um$$e$ dou ngt produce its wumifu^^^^^, 
n$r it M» wfiinuiiM ^^ $kB^^fiece$ yifetnvfdf sinoe, dk$,infOff{ 
•fcnqil i§f n mmM i i9 n if f^m taku pfa(c« at the qumrtert^ a di^kuj^, 
mtHrku r mm U it d m ih^ drculwr ffwm^ hy^ theJuippjf intrfduciion ^ 
tk$ jAdnp.uA Mttordi^ m.p«r^ illustratioa of tlie (teiat 
«iiiil9cnallMKip/ to f pf ropiiMdly n^lied to them by Sir Robert^ 

ffffffWJFIgf-** 

It. Chkhtcal Science. 

1. Amaruha Jbt ^xhibUm^the Simulianeaui Soiati^j^ of IMf 
Vctimc CanAicftfif Wire$ round the apposite Poles of 3fa^iMir*^i 
An sppatilvl of this description smk constructed some tioieii|f« 
hy Ifr. T. ChriAthit and shem «fe ihe London Institution ditnllgk' 
m eoune of l^ectvres on ElectiXMniigrnettsm, delivered in Ifiii^hjt 
Plra^MOr Brand*. It ocfMist^of two copper wires suspended in. 
the usual manner, and dipping into a shallow vessel of nierciiryv> 
in which ar* plaesd two bur magnsts with their opposite'potes 
arranged above its luHace. The connexion being establisliid 
between the baltMy and the apparatus, the wiree revolve roimdi 
the inatfnels shauiltaneoaal]^, but in opposite directions^ In thtai 
form of apparatus the necessity of stopping the einj^e rotatioD 
to edlibit Its oentrary movement by reversing the magnet } is 
avoided. 

9. On iko wsMtmol actiom pf Msm 
Extract from the proceedings ot 
Rurist March 7, iaS5.— «' M. Anfo 
«a apyaiaUiSf shewing, in a new w 
netic and unmagnetic bodies* In 
pcioved that a ]4ate of copper, or 
substance, plaoed under a magnetic : 
which had ibr its immediate effect a 
«f its oscillations without sensibly i 
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tbem. 

2. That this dimii^ion j^ si^ipof^ pij^ii^^when the cnrrent 
'which trayerses the plates is very energetic, and produced by a 
^^6trau6f^\rsoi plat#a>;^baitlM«wimt«Apitrifrfr.th[^C]ir- 
mlPclMyming the aanie nwpabe^) dtf^platts^dfci^aM^i^i&.ilQlD^ 
Ttpldlj^ moMvmngttB to^origtaid (mt«|nity«(i»iltefil xi«M»d«f^lfkA 
^ii^at «b6re£«re k ^wfedeff^^tiB emrrbfibmaficMt*%iflt>yM^ 
dMttn^at each^U the*«aiiie'^qixMilrifeyii6f iga«)bf}dii4(topQ^ 
^^%lia4if«idi8 coniiimoiig»-»ri uiUW iii yte dfby 
oll[lAat#a« ••' ^ ''!'■ ViMi; ;ff. hita ,i^LiiifMi Uun: ads 

em^fniathwriiig two omrreMi 'af: tka^ saai^ &9M^y^j$ ^HWfif 
c^|fkudl>^V the otkeraftevihariagtravavaMb^naidi^^ JIW||M^lM^ 
^MCV) tlM ffcrat whl dimiiiiah/anch'iaov^ J)5P>tfae^iifoAli«lil>«^i9^ 
ifUd^flhaA.^M httterby'j^>iatmihclia«irjaf^j0|lMa fMdjd^i^lf^ 
tOctllM«f^t4e4vaad^haap4»adj<; v.-w./ v^rr ^;ii '-.iN'£ii)({^ii to anJk 
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3» That these modifications, somewh^ analogotiA to-^^ipaf^^^ff- 
tamed ly light and Keat in similar circumstances, inajr ser:^^, Jo 
explain the difference observed between the effects produced DjTya 
pile composed of a great number of plates^ and those jwdug^ 
by a pile formed of a small number. — Ann. de CUm^ xxvuL\^^. 

4. Electro-Magnetic Current. — ^As the cur 
duced by a voltaic battery when passing tl 
ductor, powerfully affects a magnet, tendii 
pass round the wire, and in this way movir 
of matter, it was supposed that a reaction i 
the electric current capable of producing s 
the expectation being, for various reasons, 
tion of a pole of a powerful magnet would 
of electricity, the following experiment i 
of a battery of from 2 to 30 4- inch plates 
metallic wire formed in one part inti 
volutions, whilst into the circuit, 
duced a delicate galvanometer. The 
rious positions, and to different ext< 
needle of the galvanometer noticed ; 
could be observed. The circuit was m 

of different metals and different dian 
ness, but the results were always the 
powerful were used, some so strong 
endeavours to pass round it. Hen< 
powerful the action of an electric cu] 
the latter has no tendency, by reac 
the intensity of the former — a fact \ 
kindf appears to me to be of some ii 

5. Electric Powers of Oxalate ofl 
obtained by precipitation, when w 
Wedgewooa's basin at a temperaturi 
dry as not to render a cold glass plat( 
then stirred with a platina spatula, 
tion against the metal^ became so 
could not be collected together, but \ 
it was moved, and over its sides into 
some little stirring before the particl 

them sufficiently electrical to produ ^ 

to take place either in porcelain, gla 

porcelain, glass, or metal stirrers; \ 

electrified particles were attracted oi 

and when shaken in small quantity c 

electrometer, would make the leaves 

effect was not due to temperature, i 
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eenHiCi ct air, H equaHy took pkee -wlieii fftirred ; Uii^ b«w^ . 
•Tier^ very hygrometric, the effect ^soon went off if the poTi^er 
iMt expoeei to air. Excited in a silyer capsule^ and then left 
o«t df ooBtaot of tke air, tlie substance remauied electrical « 
^Miei^h of tiflSe^ proYu^ its very bad eondttctini^ pow^i 
and in tbis respect surpassing, perhaps* all other bodies. The^ 
eife^ nay be produced any number ottimes, and after any nwi* 
^t of desiccatioBs of the salt. 

Pkiina nibbed against the powder became negative^-the pow- 
ier positive ; all other metals tried, the same as platina. Wheft 
mbfasd with glass, the glass became etroi^ly negatiTe, the out- 
late positive, both h^Mt dry and warm ; and indc^ this body ap* 
p^ars to stand at the head of the list of all substances as yet 
tried, as to its power of becoming positiif^ly electrical by friction* 

Qaalatesof zinc and lead produced none of these eff&cts.-nML F« 

•• Cemwe of Lightning on and under ike iurface of Qround. — 
On the 88th of May, 1824, the lightning fell upon a tree, about 
a foot in ^ameter, standing one or two hundred yards from 
the house of fiphraim Tucker, ia Vernon Coumy. Ae fluid ]»f% 
few marks of its course down ^e tree, but tore up the earth yeiy 
Bmch at the foot of it ; and made, in one diiection, a furrow, 
ei^t or ien feet ia length, by following a root that ran three or 
few inches below the surfeee, and thiwing off the turf in ragged 
poirthms. No oth^ effects of the fluid were to be seen near the 
tree. At the distance of thitty feet ft^om the tree runs a post 
wan, bounding the meadow, and separating it from the highway; 
a U>w wall of small stones, surmounted by two rails, supported 
by posts standing in the walL In the highway, near the wall, 
at this ^aoOf begin to appear marks of the passage of the fluid 
helOw the surfece* The sod, in some places, seemed to be a little 
saised along the Ikie of its course towards the road. The road 
h»re is formed in the middle of a highway, sixty-six feet wide, as 
tnmpilbe roads are commonly built, by raising a path twenty feet 
irfde, or more, with earth, taken from, the edges of it, whidi are 
Ihas sunk so as to form ditches, commoi^y four or five feet wide, and 
one or two feet deep. From the wall to the ditdi, and access 
ti» roadomd ditdi, the fhiid certainly passed underground, and 
ahaost in a straight line. Before reaching the ditch it passed 
nnder a thidk baneh M bushes, forming a uMitted bundle of roots 
aoi earth, Iwb of three feet in diameter, and raised a little above 
the mfyAmag sarfece. In coming from beneatii this cluster of 
ba sh es , whteh stood near ^e ditch, ^e fluid came so near the 
•oribee, as to tiirow off considerable lumps of earth from the side , 
mifi»t dftth, and raise and crack the surface all along its course 
actfotfi the bottom of it. It does not seem to have oome out 
of «i6 ftcWBt iMTc, bat ooatuning under groand,. it weiil 

Z % 
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pqua»^ aevofs the road, cracking dnd crumbling the surface verf 
mnqb, ^gkt or ten inches in \^th, and raising a convex ridge 
feom two to four iiicbes high ; a ridge exactly resembling, excejit 
in size, those produced by a common species of mole passing near 
Ihe sui^ace* The fluid Seems to have passed the road ten or fif- 
teen imohes deep. The soil is here somewhat gravelly, and the 
road trodden very hard. In approaching the ditch on the other 
sido of the road, the fluid threw off from the edge of the road a 
large Ci^e of hard ear^, eight or ten feet long, and fro;n ona to 
four wide. This was not entirely broken up, but was pushed a 
little fOTward, broken into large masses, and some of it crumbled. 
The fluid was here divided into three portions, and took as many 
different directions. In two of these directions - it left marks 
of violent ac-tion along the surface. The third portion plunged 
imdisr a very thick and matted clump of roots of small busies, 
and came out on the opposite side, at a distance of ten feet, and 
in ten or fifteen feet more spent' itself. The only circumstahce 
that tan be thought peculiar in this case is the passage of the 
^lectrifi fikiid for such a dbtance under the surface of the earth) 
and that without. following any such substances as commonly guide 
its course there, as roots* stones, S^, The fluid seems not to have 
been guided at all by any attracting substance, but to have been 
earriMi forward nearly in a straight course by a momentum it had 
received through a medium opposing the most powerful resist* 
ance, a medium in which it is commonly supposed to be almoA 
UQCtiediately dissipated and lost. The fluid certainly passed thus 
from the wall to the second ditch, a distance of nearly fifty fikt^ 
and after passing this ditch one portion of it passed ten feet 
through, or imder, a very tough -clump of roots. Withoirt a.ny 
difficiUty I thrust a stake, six or eight feet long, its whole l^tif^tk 
beneath a clump of bushes, along the course of the fluid, ysmiA 
my strength was insufilcient to make it penetrate at ail in Axj 
o&er direction. Along the whole fifty feet the evidence 6f' Its 
having passed was indisputable^ How the fluid passed throt/eli 
the thirty feet from the tree to the wall, may, perhaps, tiot be 
thought quite so certain, as it left no signs of its passage aWve 
ground, and no indubitable ones could be discovered beloW hf 
thrusting down a staff. But, for myself, I cannot doubt tfi^ firflt 
JMirt of its course was similar to the latter part ; 'but passii^%e* 
low a thick and strong turf, and, perhaps, a little d'^dper^t* 
course could not be so easily traced. If the fluid did not pasi 
under ground the first part of its course, it xixust have (bnfe out 
of the ground a few feet ffom the tree, leaped thirty i(^tllreiigh 
the air to the wall, and without leaving any trace of its iilflfilftoe 
on the posts and rails, or displacing the small ston^ nH^h^^Skn- 
jK>sed the wall, sunk quietly down through the irall t6 H^ flJ^^AAife- 
' tions, and then gone off as before described at dg^t^d^^j^ ta 
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.(he Vatlt in tlie direction of a line from xUt spo* te^tli^ tt^^' I 
f;^nn,oi doubt that it passed the whole way from the ti^^ rtrA^t 
|{r9mi^---I)wcW^cd hif Professor Kelloy. StiKmaii's Jbttr'. It. «J<» 

the combination of ilfe^db:*->-Som^ isfltfldti^ 

of temperature during the )]qt!fcftiMitioli m 

idout by Dobereiner. Accorang tohitti 

K)und of one atom of lead lOS, onb a«Mn 

ns of biimuth 142; or it consists of' tth 

1 of bismuth and lead, and a!n atom of th^ 

and tin. It becomes fltild at a frempera- 

jlting points of t^ese alloys of btsmtth 

rh and tin, in a separate state; arei wspet- 

1 335<», and between 2d9** fehd fiSO^ 

ilings, 207 graitis of l6ad JfUIng^, aAd 894 

(muth, (the constituents 6f ftisibiie meM,) 

be incorporated in a dish of calendered paper' with 16)0 jjifTains 

of mercury, the temperature instantly sinks frora'«^*^1oil4^.' He 

even thinks it would fall so low as the freezing point b^ m^iStxPf^ 

could it be performed in temperatures somcAvhat tmdet fta*^. ^ 

In like manner when 816 grains of the amalgam 6f tead; (404 

ipercury + 418 lead,) were mixed in a temperattire of W^ wi^h 

,688 grains of the amalgam of bisnmth, (404 mferctity + 88* %1s» 

, muth,) the temperature suddenly fell to 30P., and by the additiba 

^ of 808 grains of mercury, (also at 68*^,) it becaihe as loW an 17% 

, tUe total depression amounting to 61**. — Ann, PhU. N. &. hti 989. 

, , ^ Light produced during (Trjfjffl/Ziza/toif.— Dobeteinef ^tes, 
J that a splendid instance of light produced during^ ci^taiU^tiibn 
, was observed by M. Buchner, of Magonza, during tbeTsublimatlon 
, ,9f l^fsnzoic acid, previously mixed with pulverized carbon. Hie 
] sublimation was carried on in a tall glass cylinder uponti stove, and 

wben it had well began ther^ appeared an uninterrupted succes- 
., 'Rip^ of sparks, continuing for half an hour, and which ceased only 

when the cylinder was removed from the stove. 
J, Dobereiner states, that he has reason to believe those salts, 
^ , ,Qontaining no water of crystallization, are especially powerful in 
. producing light during their crystallization. — Gior, di Fisicdp 

^. 470. 

i^ ^ 9^ Q>hur qf Glcus as qffected by JUght.^ 
,1 j^,J64^ Tol. xvi, of this Journal, due to tl 
V >ii^M^ containing ^oxide of manganese, it I 
.(iiflf %pa^e cok>ur) or even colourless at firsi 
•i rft^lar rays« became pink, whilst portions c 
.l^l^4i ia darkiituationi, were apparently i 
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tp me ihat'achrantege niiglit, in same cases, le talen of ^tt& ae^ 
tion for the remov^ of cobur in glass. The oxide of maagaiiase 
is added partly to neutralize the green tint which otherwise 
wonklt in some cases, be conferred by iron ; but notwitfastandixilg 
this, some glass to which, oxide of manganese has been added^ 
still possesses a greei^ tint. Many specimens of plate ^^lass aie 
thus coloured, though all contain manganese. On exposmg sodk 
glass to solar light for some time, (from Mblj 7, 1824, to June 
X8)B5>) whilst parts broken off from the pieces were retsmed in - 
tiifi daikf it was found that the green tint was very mucft altered^ 
and the glass considerably ameliorated in colour,, an effect which 
I attribute to the solar light acting upon the mai^anese'; Ud 
even, at this late period, with respect to the glass enablil^ it ta 
perform the office for which it was at first introduced i^ ibm 
glass {K)tv^M« F« 

10« CuriiM^ (Aat^of cohutin Ojnde$ qfCkiiak and Zi^ — Ithaa 
bM» obserred, that when a mixad solution of zinc and of cobalt 
is precipitated, so as to fornish a mixture of th« oxides, and this 
SMatCure be weU waal^d and dried, it forms a white powder, 
which, when heated, in a close vessel, loses water, and becomes 
•f a beaatifiil green colour, thouah the oxide of cobalt does nc* 
aHiQimt to above ofte-sixtK part of the whole. Whmi well prepared 
it is probable that this eompound may be fioiund to be avery ustif^iL 
pogosettt. 

11. iVofi^wo^CMmr taJtSasrofProdbctflb^ 
inth^ Aaaab of Philosophy was led to doubt ol the ooastantneeee* 
sity of any specifically colouring iiM^redient in minerals, firan ob# 
•er?in^ thateiystallized felspar exhibits adeddedredcolottr^thoagh 
analysis points out no sobstance to which it ccmld beowiny ; tmA 
also ^m obserrii^ thaft the minefal, after exposure to a strong 
lleat, has the colour entirely destvoyed, a colomiess g^laas being 
obtained. By accident he obtained an artificial nizture of bo* 
dieSr which exhibited a property of this Idnd^ beoomiDg c^owaed 
by partienkur treatasent, tiiongh containrng noAxn^ to whidt tbi4 
eotour could be particularly refisnred. Lune^ <>^1«mii>ft^ siUoa, sodai. 
and boracic acid, were coarsely mixed together, and exposed to a 
strong white heat, which produced a semi- vitrified mass of a pure 
white ; a portion of this was finely gfound, and after expoiuise U^ 
a lom ced heat^ not abome that of melting silver^ wm &91^:i^ 
with surprise, to have assumed a ced o^oar; whidk c^on^ 
with the- mcrease of heat, entirely disappeaaped* and the B^h^ 
stance assumed, at last, as pure a white as it possessed afWr Af 
fest fusion* A lump of die origiaal mass muUrpsnt. ao ^imgS^ 
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of cofeiyr at tbe rame heat, and it was uniformly founds after 
BtfTBidl trials, that the depth of the colour depended on the fine- 
ness^ of grinding. Nitre destroyed the colour in the fire. 

SpecimeDS were sent to the editor, according to whom the pul- 
veriscMi portion,, exposed to a low red heat, was of a peach blos- 
som ooloiiiT ; another portion, exposed to a higher temperature, 
pale bluish lilac ; a third portion, exposed to a moderate white 
heat, was a slightly greenish white enamel; and a fourth portion, 
mhc^ and heated with one fifth nitre, was like the second of the 
above.— 2^». Pkil. N. S. ix. 43«- 

If. On the means of Testing for Iodine, By M. Balard. — Not- 
withstanding the delicacy of the test for the presence of iodine af- 
forded b^ the use of starch, its value is considerably diminished by 
the facility with which various substances interfere with its action ; 
and this is especially the case when any of those bodies which, 
either alone or with water, yield hydrogen are present : the iodine 
becomes hydroidic acid, and the blue colour either disappears, or is 
notfonned. Sulphurous acid and sulphuretted hydrogen, substances 
almost constantly produced by the incineration of organized 
bodies which contain earthy or alkaline sulphates, are especially 
eapable of producing this effect. 

Among the various means of obviating this inconvenience is the 
use of chlorine, and during his experiments on tHe products of the 
jffiTediterranean, M. Balard has been led to apply it in the following 
manner : — ^After having mixed the liquid containing the iodine 
with the starch and the sulphuric acid, a small quantity of aque- 
ous solution of chlorine is t6 be added, which from its lightness 
may be made not to mix with the mixture, but float on the surface. 
At the place, however, where they touch, a blue zone will be per* 
ceived, which, however feeble it may be, is readily seen by con- 
trast with the neighbouring limpid liquids ; if a part of the mixture 
be slightly agitated, the blue colour will be developed where 
the two solutions are in contact ; but if the whole be mixed, it 
will entirely disappear, if thq chlorine be in excess. 

IS applied, M. Balard has found iodine 
^e observed, as in the various marine 
t, such as the doris^ venus^ oysters^ &c., 
vegetables, the gorgoma, the zostera 
in the mother water of the salt pans 
The small quantity of iodine which is 
lieves, from the mode of action of the 
;e. 

conviction that a process of this kind 
le of many fruitless trials, and lead to 
ilts, where oth^nfidse noae would b# 
xrviii. 179. 
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• »-♦ 

18. Presence of Iodine in Sulphurous Mineral Wqters^rr-hfitMmfie^ 
mf^iAsck'dfitiit^Tekk ftdrantage found from tlie me pf the sulp^t 
m$ei^'Wtitet'6{ CaHelnovo d'Asti, in the treatment of goitre^, wai 
other disorders of the gli^ndular system. Professor .Caiitn^ of 
TDfQi,^i^^*i6dtic^ to search in it for iodine ; and thoiigh.he faiM 
fi|iAvfl«y^(f^n(k>uraged hy the results of M. Angelinif who iQiiM 
titfair sUlMt4^ce In the waters of Vogera and Sales^^he renc^etdbJA 
aKomptS, ami Aucceede^ in the folio wiQg manner : — ^ . o > n 
• Affier hsfving eyapotated some of the water. ^ diyneaBt.i)M9i 
ipeirCiid the residue with alcohol, which dissolved the salt Qtiojiim 
and tht deVq^sr^^nt chlorides. The solution was evaporate4xif^% 
rteidue-^solVe^ in a weak solution of starch and a Utt^e d^hlorMm 
added, the liquid acquired the same fine blue colour, produced hy 

l^ionof 
iefiby 
dicecllyr 
t ipdine 
. When 

rly that 
of com^ 
t goitre, 
mi. 

r^ 14. Oh the advantageous Preparalion o/Ammtmiacal Compoumdt*^ 
AnoaiOiil^ carbonate of ammonia, and most, if not all ammoniacwl 
^^psfat^ons, ar^obtainedby treatment of the muifiate of aa^nooift 
m* vaHous-^ys Whh other substances. The editor of th« Amities 
etjt CkifUitt 'ob8<6rTing 6n these procesises, states upon the authoi^ils 
of M. Paven, that more economical nrocesses mav be adonted. 

> 
I 

I 
\ 
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f 

i 
I 
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siDdMbSil i^ Xo be added to 4he mixture of lim^ a|A^«i4pl|C|te bflfim 
dMiliatidti; 'fbr the subcarbonate t;he chal)c la 1p .b»'4xied am 

^'Th^ ^nomy of this mode may be readily ai^redMed ky oom^ 
jterin^ the commercial value of sulphate and muriatao€<amsMmiai^ 
wd ihe proportions of ammonia which they contaia. White aiib« 
tStoked ivX ammoniac is worth 4/1 70c. per kilogramme in comi|)ei«e : 
it contains 31 ammonia and 69 of acid. The crude sal ammoniac 
Mlbibt 4ft 50c. per kilogramme ; crude crystalljzed sulphate of 
fttti^Mmitt '^^lls at 80c. the kilogramme; torrlfieda.t \f* thekibr 
gfdidbci^rw'hite and dry at l/. 30c. In this, stftlie it cofttaioB S9 
tittrikmia, land 7*1 of acid. ^Ann. de Chimicy ^viii. 17 J - 
7.i ''."••• 

"^ 16. '7V*< bf the 
thkse AcidM.^For 
into a pottelain a 
nutc quantity of f 
by sulphate of iro 
muriate, by degrc 
tint, a certain sii 
muriate may be a 

^ PiW Nitric Acl 
the presence of a 

gold should be put into muriatic acid as pure and a^ colonrlesa as 
TOsslblb, and then a fragment of the salt> suppofte4 to contain a nf^ 
tfafe, added ; sometimes this experiment requires many hours fof 
ftii'bOln{)letion, if there be but a small quantity of nitrate pretent. 

* This variation of Dr. Wollaston's test, may at tixuea bft uteftUjr 
K^jfrfoyed. — iliw. cffi C/*imi>, xxviii. 3.6. 
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aitB^ MkceWaneam TrdeUigence. 

M^tn«ffV0dMt»e'lieKl, sulplhmnis acid was formed afld'iii^tmf* 
e ^V9iS^: Iter sotfd acid in contact witli water becaole dfmied, 
bttt'A&stik>ltur6U8 acid gas was produced. The specific graTlt^^' 
of the acid left in the retort, now sensibly faming, was r.85^ift?^ 
lil^'W; (st**!'.)^ ; the acid which distilled over was of specific gri- 
i^\Am9, at n.5.^R. (as^F.) ^" 

xhis Iteming' acid waa formed only in the first half of the thh^^ 
d«y; fire bavit^ been kept in the fiimace from seven o'clock in th^^ 
morning till nine o^clock in the evening, during the two fersit di^^^- 
and its formation could not be perceived for a longer period thaa 
half an'hottr. The distitlatiiHi had been carried on tluereforb ytij 
slOTrty, and wittont great care the formation of the anhydrooa 
aoid might easily be overlooked. Its formationis thus QoqpkuMd f ^ 
that by a certain process of concentration of the hydrated snlplra*^ 
rie acid, obtained by the previous long and slow distillation* paort^ 
of the acid* takes tester from another part, and is volatilized, leav- 
ing apportion sa coi^ebtrated as at some particular point to re* 
sehfe itself into two parts, one the anhydrous acid, the odier 
acid of the utoal degree, or nearly so, of concentration ; the supe* ' 
rior volatility of the anhydrous acid, allows it to separate and dstil 
over at the particular time of decomposition : and thus these 
chang'es ajem efkct^A.^^Bremter's JownaL 

' 17. ffygrametrical Indications- by Suhhuric Add.^^M, A, de ia' 
Rive has ap^ied the heat produced by toe unicm of sulphuric acid ■ 
and water> as a measare of the quantity of water in the almbi^' 
sphere, and in his manner of applying it, has thus coostruetMt a 
nefw kind of Hygrometer. A very delicate thermometer, witB - a 
smah bulb, being dipped in Sulphuric acid, slightly shaken, and 
then exposed to the air, will exhibit an elevation of tenqperatave' 
up to a certain point, after which the mercury will fall. M. de lac 
Rive states that the elevation of temperature is prc^rtional ^ 
the quantity of water in the atmosphere. Thus supposiiig tte' 
instrument at IS^ (53^.5 F.) when plunged into the add* and that' 
by ex|K)sure to the air it rose to S5° (78'' F.) t. e., l3jo (24.5 F.), 
and that put into a jar containing air of extreme humidUy, itfttSftta 
ST^i. e.^ a change of 15** (S7^.) the ratio of 13i° to l&*», willat^ 
press that of the tension of the aqueous vapour existing in the mSf 
to the tension of the aqueous vapour m an atmosphere ffainfiitid, 
with water. <<^> . 

For the application of this principle it is requisite that tha ndUi^ 
ber of degrees that the thermometer will rise in air saAufetttad- 
with water, at all temperatures, should be ascertained, lij^i 
prdposed'that these should be set down ona tiiannometer op^^oAo'' 
to the temperature of the air in which they ware obftnod; ^tUn 
oa making an experiment, the nmaber of d^grem wbidL the t]MB»«- 
mmnetei^ rbes in air at any temperature ia to be divided- bji At. 
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BmBber of d^prees against that temperature on the t|ief HUiDBe^i 
as c^htained in an atmosphere saturated widi waiter, apd the result 
editresses the ratio of the water in that atmos^ere to a satntated 
atQiosphere considered as vnitf. 

This is a curious applicatfon of the heat occasioned bjr the union 
ef water and sulphuric or other ac^ ; but of course has no pr»» 
t^kisiMs to the accuracy of that philosophical instrument Dttiielt^s 
B^frometer, nor has any other instrument with, which we ar* 
acquainted. — Bib. Univ. April 1825. 

18. Eapotvre of Iran to Air in Mah Regi(ms,^-hi one of the ex* 
cursions made by M. Zumstein and others to the summit of Monte 
Itoaa, an iron cross was fixed uj^n it and left there. This was in 
August 1880. M. Zumstein again ascended the noouutain in 
August 1881, and after great risks reached the summit and the eross. 
The latter was found not at all rustedt but had taken the. colour 
of bronze. The barometer was at 16 inches 4.8 lines. The temr 
perature of the air was — 0.5 R (Sl^F.)) and by calculation the 
height was obtained aa 14,086 feet. Water boiled at 58.88^ It. 
(185,*^ F.J— Bi6. Univ, xxviii. 65. 

19. JmScations of Chromate of Lead in the ArU.^In a pape^ 

Sblished in the Annals of Philosophy^, N.S, ix. 80S, Mr. Badams 
scribes the results of certain experiments on the composition of 
the acarlet or sub^chromate of lead, and the yellow chromate; 
and highly recommends the use of the former, as a colour either 
in nainting, or calico-printing* 

He prepares the red chromate by boiling the yellow chromate 
with potash, a process devised by Grouvelle. Upon digesting 
100 grains of tnis scarlet chromate in diluted acetic acid for 
half an hour, and ccmstantly stirring, the substance became of 
)i pure yellow colour, and was found when washed to weigh aalf 
M grains, acetate of lead remaining in solution. On the con^ 
trary, grinding 80 grains of yellow chromate with 40 grains of 
oxide of lead with the addition of small quantities of hot water 
from time to time, the red sub-chromate was again produced* 
After some further experiments, Mr. Badams gives the compo- 
sition of the yellow chromate Red chromate. 
C3lromic acid 1 atom 19.08 • • 1 atom 19.08 
Oxide of lead 1 — - 40.98 - - 8 atoms 81.06 
Baying made many experiments upon the properties of the 
seailet diromate as a fast colour in calico«-printing, and a durable 
pigment for artists in oil and water, he states Siat with respect 
totiie first object, the practice of the calico-printer in making the 
yftllow duromate fast, will teach him how to apply the red chror 
mate ; the cdoiir being given to him by nitrate of lead and an al* 
kaliae sohition of chromate of potash. He may accumulate W> 
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^ MimUtmeoiU'IntMgence. 

£ol ana diitilled w«ier sc^Mumt^ this subetABcei aoi A% adi 
AiB89brediiilK>Utztf wmter and ciystallized I17 oooCog "was ob- 
tawApgiie^ The add ia always of a 3rellow colour, w% bkter 
taata^ oiyalflmTiai solubld m water, and wboa placed upon a liot 
aoaA dcfla yga t « s a an a tl i i iy like nitre. 

■Comhiaed with petaab, soda, ammonia, baryta, and Unie^ U 
Isrmed Bautval sails, all of which are described as fulminatii^f. 

In eonsa qn e n ca of the suspicion that it might be benaoic a^iii 
Jberthottet, Fonrcroy, and Yaoqueliae, having said, ^lat betiaoic 
acid is fonned by tiie action of aitrk acid on ind%o, it imm 
pssqparedmth that suhstamce as to solvent powers 4^, and fottid 
U^h% essential^ diffarant.— 0»maZe di Fitka^ viL 414. 

fiS. Researches on a new Add universally difused ikrfmdi Vtge^ 
tables^ iyM.IL firaconnot.^-1 first obtainaa tMs acid mm toa 
tuherculas of ihe dahlia and artichoke, whilst engaged ia 
thek anaiysia, hot ignorant of most of its properties, I neglected 
to insert it as a constituent principle. Some time after, whilst 
eyammainy the roots of cultivated celery, I found the aame prin« 
ciple, and observed Its acid properties. It has, since then, oo<» 
carrad so ^re^pantly, that I have not mat wi^ a single vegetaUa 
•ov aaeculeat raot without obeerving its presence. 

I have found it in the roots of the turnip, carrot, phytolaoca, 
(vhyUlacca decandnaJ^MGorzoa^eC^corzonerahispanicafJ^^fli^^ 
phkniede (tti&ervufe) in the roots of patience {Rtimesc paS^ 
enzaj, and of filipendule (Saxifraga rubraj^ where it is united lo 
a ooiouriag principle; in bulbs, the onion; in the stalks and leavai 
of herbaceous plants ; in the corticle layers of all trees pvevioaalfr 
^eprivad oi the coloured eztexaal bark, itooL whence it mi^be 
obtained in i^reat abundance, sosaetimes aniied to a red colcmriaf 
matter, aa an the cherry-liee, maple, nut-tree, at ether timaa 
cokmrleas nearly, as in the eldep*tree ; in sawdust of the maple | 
ina^^es, pears, prunes, cocurbitaceous fruits, and, without d<M»^ 
in 'all other fruits ; ingrain« 

. Before describing the properties of this acid, I should state, that 
it appears to me very analogous to, if not identical with, the 
prindple so little known under the vague term of jelly. How^ 
ever- tiiat may be, it is easily obtained from aU parts of plants* 
If aaots containing starch be operated apoa, such as thoae of 
celery And carrot, they are to be reduced to pulp by raqpiiuf, the 
juiaa aaipressed, the residue boiled with water slight^ acidified ' 
with nuiriatic acid, then washed, and afterwards heated with 1^ 
Very dilute a o ki t ion of potash or soda; a thick moctfa^ooaa^ 
liquid results, slightly alkaline, from which muriatic acid sa« 
pkrates the new add in the form of an abundant jelly, which 
should than be well washed. In this state, it is alo^ cal^aflasay 
especially when from colourless vegetable substances : it has a 
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mmV^ «<44rliil«#ud applied tot iitima ptf0rf4i«iJRC%3(i«idttiBi 

. ^UmsG^a^y soluble in . cold WAt&r, bat n. solutioa.inaf^^ 
9tM#iM49 ifltoftiUe to ro-ageats. BoUic^ wMw Aia& a .i^ttnf ^ 
]^$:^ii^a ^ liltered liquor it colovurleMi .d«pa»l;8 >iiotkiag^.«« 
cooling, and barely reddens lUimis. Ateohot f rny ilslif j Jfrinftoai 
IftoMifuiefikt je^y^ cokmsleip «$ iot; so also do.»ll m s t riUcJo* 
lut^PAii^iu«e WAteTv barytft«w«(er« acids, miriate aiii> swlpbsl« lol 

e^ «i4pwte of fotash, ^ This ftcid An>«M» tor ks JMldisQ 
l^^j iuaqawms soltitioii, tibai tlis soUitio^ of alktle-suf^ia 
jMBSrjitnt t^ *wike the greatest part ^f tbe liqvLOv oosgiilate, 4 
iMfilie^.m .A c^pa«a€s it s^ipaacs io U ^ mfWfm t. ttau liaiTM 
no adhesioa to tbe ym9^* Whm dxy^ it soarody siralia^i* c#Ul ' 
water ; dissolves ia small quantities in boiling watari and ofliers 
th^.f b efto^ s aa just ■4f«<yibcd> ^ • v ,v . ^ . 

,. Tb» aoid f>ipcipita>ad from ks potasb combiitatiota bf asunatie 
a^ w1m» distiUed, did not swell a)^ and.^ve^a pvodacft cai»»^ 
tauaiiig mach aaopfmsaatic ail, bat no naMnnnta, aatnairiaiMiaoidj 
lauob cbwrcDal remained. .• 'v 

J>iffuBad tbnoi^ water^ and aided by wawotb, i4 disa ng a g aa 
carbonic add from its alkalins ceodiinatiaQS* . i 

•.U ioiiaa « r^Tj solnUesdit witb potadi, vbidi nafr be o bl aias d 
ia the state of transparent jelly^ by addiy.iynak i^c<M, iwhkk 
removes the excess of alkali, and colooring matter^ if tbaas ba 
Bfif, Tki9 jelly» waabed on a cbth irith lik(Aoliaed> «ralaiv 
pseased, and dried,^ is a/nentral cottddiiatiDn, whieb switta nai 
dwolvas in water, and leavest i^MMievapoBatkMof tbeiiqiitd^ a 
tqaiMyairent mass, full oi cracks, and yssewhliny gaas^aatdnodb 
a]|paa«uH)e; it has so little disposition to adhere, :tet tba-aligbit^ 
es^ffiotion rcax)ves it entitaly from the aapsak. Tha tasta m£ 
thisiaal^is wdj^; patapona plate. af rad'^bnt isoa, it smaUa 
eapaasivaly) leaving a daep-broam lesidaa, soiabfo In water, and 
having the chaiacter of* ulmia, anteed to potasbi Bipaas^tir tba 
fl%PMt Ma tapert it ,barBa» funodacing deliaate ilaanntav wMbk 
project out from the mass lilce vermieaUL Iliasa iilaMenta 
faifs into gIobBles4^ sab-caa^ioaate of poiasb. 

71via aa£i ia aqasoas sotetioA, ts galatiaiaed by alootel, sugaa, 
aoaniati^ of soday«cetate of pottab, and other aaalral salts. Ail 
aartif^. and aietrilicsaks decompoea at by doidila affimily* Tb€ 
acida aaite ta tha alUll« and s^fiaratt ike acid aa a je%w Oaa 
hundred piyis of ihe aealral coailnnatkin baratinapiatinaaniioa*! 
bl^ hi% « ^foantity <d sab^carbooata of. pataab, which, haatad 
to ^dness with sulphuric acid, gave 29 parts of sulphate of f^ — ^ 
£poili<^hisb it wwU appear that the nth was fonaad of 

.J. Asid . « • 85 

J, :. . Potash . • . IS 
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I4i kiMl W 9appoMa, that this salt will be useleM; ! aM per- 
tMii^ Hm* it win Kare many appUeatknis in the an of the cob- 
fcBlhMMP. it is, indeed, remarkable, that so small a qaaMitjr of 
Hm WDinljiiwiiisii tmm ooounanieate the property of gelatinisa^ to 
Mck laig« qsaalltiee of sng^ared water. I dissohred one port of 
iMt sfllt ohtsinod fipom the tamip root in a certain qaantitf of 
wwrm watii ; sugar was then dissolved m the liquor, and Aciailf, 
a ^my mmkl qaaotity of acid added; an instant afterwards, 
tiM whoki became a trembling gelatinoas mass, weighiw^MO 
pU^ I have in this way prepared aromatic jellies, perfc^te 
transparent and ooionrless, and very agreeable to the taste an 
riglit. By eoloaring rose-water with a little cochineal, I iukvo 
^so prepared jelly of roses, of an exquisite taste. 
' The eame aeid added to weak solution of ammonia, forms also 
a soluble compound, which, evaporated to dryness, leaves a neu^ 
tral insipli s^t, something Hkie gum, whidi separates from the 
ei snporas tag dish in large plates, like mica. Its solution eoagu^ 
toftes wMi different sufe^taaces in the same manner as the pre«^ 
eeding. I dissolved one part of this combination in 100 parts of 
Wller, and ad<M alcohol, which separated a traiujparent jelly ; 
this, drained on a cloth^ weighed 110 parts. Tliis salt wiU 
ima'wHi^ like the preceding, in the preparation of jellies ; mnd 
Indeed is more advantageous, since it may be readily obtained ill 
the nmitral state. 

The other combinations of this acid are almost all insoluble, 
and may be oi^tained by double decomposition. 
. Concentrated sulphuric acid appears to have but little actios 
sdian cold on this acid : by means of heat it produces sulphuroos 
aoid Mud ulmin. Nitric acid distilled to dryness with it leavtes a 
residue which with water yielded oxalic acid, and a white powder, 
mhkk was partly dissolved by ammonia, and left oxaliite of 
Umie« Aa a<»d added to the ammoniacal solution separated a gra- 
nular sedimmt, crystallme, acid, and having the characters of rou* 
ooos Add; heated in a glass tnbe it blackened, fused, swelled up, 
and produoed an acicular crystalline sublimate. 

Such are the principal properties whidi I haw observed in thb 
add. It may be presumed that a principle thus universally spHiiad 
criRsr all vngetahles has an im]portant part to play, and merits tlM 
eerions attention of ph3rsi<doguts. I am very mudi disposed to 
think that it is the same thinr as the Cambium^ or organizaht^ 
sahatance of Grew and DiOiamel, and which appears, is Is 
known in gelatinous drops, wherever new developements AfS 
fermittg. 

I shall endeavour in the spring to ascertain whether my oo^eo- 
ture is well-founded. In the mean time I pro|>ose the name of 
94dk acid, from vvktk coagulum, to distinguish it from other 
bodies of the same class. — Ann, de CAtm.« xxviii. 173» 
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* This oxide of carbon is of course merely bypotheiical. 
Vol. XIX. 2 A 
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di§«tt9ed beftieliAtrfee, iiiaiiy h(jcto^ratmtie8 (eftch frbove ^ ounces) 
b«intf oolledted with fedlity. T^is lichen, when pulref ised and 
sffled, appeared zA a MrliHe eafthy powder : 100 par t^, by drying, 
ld«t & pans. Being boiled with a solution of 100 parts of crystal- 
lii^ carbonate of soda, and filtered through a cloth, the solulioti 
Ti%B colleoted, and saturated by nitric acid, which caused no 
ctfefvesoence. Acetate of lead being added, a dcitec trhite pr** 
c^itAte fell, aUd this, washed and decomposed by sulphuric acid, 
garte a solution altno^ colourless, which, by crystallittitlon, fiir« 
nlshed ftne cryst&ls of oxalic ftcld, amounting to 154 parts, not- 
ifithstanding lOss of matter. The residue left by the carboitat*^ 
of soda effervesced rapidly With muriatic acid, though pf evionsly 
it suffered no change ; rertiovlng in this way the carbotiate of 
Ihne, the residue was Again treated with carbonate of soda, and 
by the second operation, ftimished 8 parts more of crystallised 
MhVkt add, and still oxalate of lime was left undecompbsed. 

One huhdred parts of the pillveri»<ed lichen, with SS parts of 
sulphuric acid, and a sufficient quantity of Water, were boiled for 
Half an hour, filtered to separate the sulphate of lime, and the 
liquid collected very carefully evaporated, to avoid re-action of 
the excess of sulphuric acid on the oxalic acid. When cold, the 
Whole became crystalline, and by i»ressure In bibulous paper, 
17 parts of yellowish- white oxalic acid were obtained, some still 
remaining dissolved. 

About the same quantity of oxalate of lime was found in the 
following lichens, peWiwana communis^ Mrceotaria scrvposa^isidium 
aftaliinwn^ pateltaria tartarea, — teniosa»rvbTay — h^matothfna^ bteO^ 
myces Bricdafufn-^squainaria tentigeraiplacodittmradmtm, — ochrd^ 
Imtcumj psortt Candida. The oxalate of lime is to these an* ana- 
logous cryptogamous plants what carbonate of lime is to coral- 
lines, and phosphate of lime to the bony structure of more 
perfect animals. The oxalate of lime dhninishes progressively In 
ttle family of lichens, as the species lose their crustaceous granu- 
Ur contexture, and acquire a foliated membranaceous or carti- 
laginous aspect ; but the Hatter always retain a remarkable 
quantity. 

Hence it will appear that the crustaceous lichens are an abun<l- 
ant source of oxalic acid, from which it may be obtained at low 
price. The common variolaire is found on almost all old and 
i^eble beech trees, in the bark of which i» is implanted, forming 
large white rough crusts, of variable thickness, which may 
easily be scraped off. 

It will not oe observed without interest, observes M. Bracon*^ 
not, that oxalate of lime constitutes nearly one half of the weight 
Of a number of organized beings, performing an important part in 
the economy of nature. It appears that by their means vegetation 
has comnienced on the surface of the earth, since they are found 
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Inerudfting the hardest rt>cks, tnd th4i most eetn^t tnftrbteft, 
Wetttiog thetti down if left undisturbed. M. de Savssure met witft 
Ihem on the highest sumHiit of Mont Blanc. M. IJumboldt in his 
Tableau de la Nature says ^* these aie the lichens by which th^ 
ekhhi Toid of vegetation in the north of Pehi begifis to be covered, 
b^Bomyces ro$eHi^ — rkfigiferinHS, leeidB mm ear u m^icmadapk^. 
Sbme other cryptogamous plants are joined with them in pre- 
paring for the vegetation of herbs and plants. Between the 
tropicS) where naosses and lichens do not grow abundantly, exeept 
in shady places, some succulent plants, as the ittiuvium or the 
ferhilacaria, supply the place of the earthy lidiens. — Ann* de 
Chhme.i l^cviii. 818, 

86. (hrrtpaskiBHj kc. of Forme Add, — Dobereiner ascertained 
k long While ago that formic acid, or a forroiate, when put int€i 
from 6 to 10 times its weight of concentn^ed sulj^Hrio aeid, was 
resolved into carbonic onde and water. He now finds the pro- 
porti^ id be 98.8 water and 75.7 carbonic oxide* Hence it niajr 
be regarded as constituted of 1 volume of the vapour of water 
volmne^ of carbonic oxide gas, or 

Carbon ... 2 proportional • , • 18 

Chcygen ... 8 ... 24 

Hydrogen . . 1 — *— • • • 1 

37 

Ann. PML N.S. ix. 890, 

Some time since, I had occasion to observe that the salts formed 

from the acid of ether, as described by Mr. Danielle were resolved 

by sulphuric acid into carbonic oxide and water, precisely in the 

manner of M. Dobereiner's formiates. M* F. 

27. On ihe Fermentation of Sugar, by M. Colin. — ^A memoir on 
this important subject is contained in the Annates de Chimie 
zxviii. 128, by M. Colin, who, in it, has described many new and 
important results relative to the theory of the action of ferments 
on sugar. Passing over his historical observations, we proceed 
at once to his experiments. 

1 . Fine wheat flour made into a paste without leaven, acquired 
in 86 hours a sweet savour ; being left for some days it became 
sour, and then served as leaven to recent paste ; the latter quickly 
becoming Sour, was employed to convert 100 grammes of sugar 
dissolved in 400 of water into alcohol. The latter change waa 
effected in one month. 

8. Experimenting on gluten, it was found that 100 of sugar 
in 400 of water, mixed with 60 of fresh and well- washed gluten, 
became converted mto alcohol in one month. The experiment 

8 A 2 
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Hff^ «4^, iwriw ^^ ^^^ ^^ summer ; and it was eJBTected in balf 
the time, when the gluten, being weighed when firesh, was left to 
i^e^f % A di^s till decidedly putrescent, before being adde4 to 

. v4K.. f re^ii beef mixed with sugar and water, in the same pro- 
|WlTlpii9^ as, the gluten, S^c, above, effected the conversion of tlie 
f^g#r into alcohol in three weeks. The meat being separated ^ 
4^a|[|jt3;tion, haxid-pressed, and slightly washed, was used to af- 
ci^oUKe a second equal portion of sugar ; fermentation occurred 
l^ bf/ore, but rather more slowly. 

4% The white of an egg mixed with 500 water and 100 sugar, 
required more than two months before alcohol was formed, but 
uluhnately it was produced. 

. ,d« Cheese d la pie^ \fell drained, obtained from little less than 
a litre of milk, left to itself for three days, was diffused in a 
splution pf 100 grammes of sugar in 400 of water, the fermen- 
t^ipn tool; place in three weeks » Butter-milk in place of cheese, 
4i4.oQt succeed po well, inconsequence of the diluted state of the 
Cl^oua matter in it. 

6. A little less than a litre of urine from a healthy person, with 
100 .grammes of sugar, <^. caused fermentation, completed in one 
qaonth. The experiment was repeated successfully. 

. 7. Finally, dO grains of isinglass in sufficiency of water, 100 
grammes of sugar, and enough water to make up a litre, fer- 
mented ; the experiment being finished in four months. 

In all these trials carbonic acid was disengaged. They were 
all made during the heat of summer, except the last, for which 
a stov« was eo^loyed. All gave alcohol by distillation ; and, it 
may be,added» that in all, the residues underwent spontaneously 
9L Sttcond vinous fermentation ; a proof that alcohol arrests fer- 
mentation, and that though boiling may suspend it, it does not 
destroy the cause. The latter point was established directly by 
tfwo experiments, in one of M^hich meat was the ferment ; in the 
other soft cheese. When these fermentations were arrested by 
ebi^lUtion^ and preserved in that state for 10 days, activity was 
r^toved to them by contact of air for a time about equal to that 
required in the first instance. 

These experiments require temperj ^. 

f 7^ F.) ; that withisinglass required a ^ 

(95° or 104® F.) ; they were generally 1 i, 

but) some were longer, others not so lo e 

was favourable. Being carefully re s 

quantity of alcohol was obtained, wh r 

any of these substances ; namely, albi i, 

albumen coagulated, and putrescent, gl 
tarized gluten, i. e., gluten mixed witl 
tarized albumen. It was not found that zimoma was more ettec- 
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tiOfX than glutent and M. Colin does not regard it as identical 
y^ta yeastt or cdnipetent to replace it ht proik!^?!M^ iti^ f^ 
pientation. * * >' 

Similar experiments were made with pure ftbrine^ B^riittf, ^edli^ 
gujum of blood, its colouring matter, and ozmazone, with^tlittiltt^ 
r^iAts.' Serum and fibrine produced fermentation but slloifv^y ; 
but w)ien the colouring matter remained much more i^fillt; 
When coagulum of blood had been pressed and wasliedM^Nrii!^4ki 
v^ater, then put into water to form a solution ^ it^^ MBUtitt^ 
inatter, that solution, added to the 6ugar, caused a still ni6ii0 
rapid fermentation than any of the former substahces. \¥heA 
fibnue was used, the mixture, distilled a month after fht r^st, 
gave alcohol ; the residue, left to itself for six weeks ifi k y/itol^t 
ten^perature, gave as much alcohol as before by distillation. IPhe 
same was the case in all the other instancesi and especially^ when 
the substances did not act with much power. - •- - 

Generally, tar tarized albumen acts more powerfully thattcoie^*' 
lated and putrescent albumen; this more than ghriry^l^itte^; 
and the latter more than coagulated albumen. Oliadine i^ ttJbtk 
powerful than zimoma, tartarized gluten more tfaiin |^en; %ttk 
putrescent gluten more than that which is fVeSh. 

No treatment by acids or ammonia could increase the poM'er of^ 
albumen, or obtain from it any thin^ more active than itself. 
Nor was any advantage gained by mixing the substances twa or 
three together. 

M. Colin then proceeds to reason on these results ; his ftitMtt^ 
ing we shall condense as much as possible. He asks whethet it 
is not evident that distinct animal substances may excit>e alco« 
hqlic fermentation in sugar t and whether the effect is not more 
rapid as they have attained a certain degree of dissoluticto ? AlS6 
lyhether it may not be presumed that all azoted organic matt^ 
baa the same power ? and he proposes to ascertain whether aH 
uiganic inatter, even such as contams no nitroj^en, will not, when 
in a state of putrescence, produce vinous fermentation. His 
then remarks, that a ferment may be regarded as a substance; the 
presence of which determines a rupture of equilibrium ; and, as 
the quantity of leaven generally employed is bat small, such rup*- 
ture cannot be comprehended, if it is not the result of a force tthe 
effects of which are transmitted by making the molecules of the 
fermentable substance pass in succession into a particular state ; 
as^for instance, an electric force. 

The observations of Gay-Lussac are then quoted. 1st. That 
fermentation will not commence unless air or oxygfen be presettt; 
ied. That a galvanic current will supply the place of Mr and com- 
mence the action ; and M. Colin seems inclined to believe that the 
bubble of air, which is sufficient to begin the action, dev^lt>pes 
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blectricity, which conunenciBg the action, it Iranstmtted fraai 
particle to particle, and so continues it. y^WMt or leaven, ht 
thinks, acts without contact of air in consequence of haying 
preyioosly heen piit into this state, and communicating it to the 
mixture. 

Conceiving the state of fermentation to be an electric state, it 
is easy to conceive how the pile may be active in exciting it. A 
portion of beer yeast was prepared, a part was mixed with sugar 
and water, as before, and exposed to the solar rays, their effect oa 
the thermometer varyiiig during the experiment from IS^ to 40^ 
(64^. 5 to 104<> F.), no signs of fermentation appeared in It days ; 
in two months it was still very sweet, had began to mould, but 
contained nothing alcoholic or ethereal. Another similar porti^n^ 
before being exposed in the same circumstances, was submitted 
for some hours to the action of a voltaic pile ; it gradually en- 
tered into active fermentation, and at the end of 15 days the 
action was complete ; all the sugar had given place to alcohol, 
and the taste was not acid. 

M: Colin remarks, with caution, that it is possible all Xhm 
different substances used may originate one constant substaaoe, 
which is the true ferment ; but he states his opinion, that sucl| 
an effect is very little probable. 

All the deposits formed during these fermentations wore found 
<>ffeotual in causing the fermentation of fresh sugar ; but the 
deposit from glairy albumen is the only one which, for the rapi* 
dity of its action, merits the name of a ferment. 

In resuming ; many animal matters transform sugar into al- 
cohol, and with more fticility, as they have been better prepared 
by a convenient putrefaction. From this reaction result depo- 
sits, which act upon sugar in a more marked manner ; that from 
albumen acts like a true ferment, whilst albumen itself acts but 
very slowly ; ferments or leavens then are formed during fermen- 
tation. Electricity acts a part in the change; it re-establishea 
the activity of a leaven rendered inert ; but all developemeat oi 
electricity is not proper for this purpose. Alcohol, as it is formed, 
prevents the fermentation : if ebullition suspends it, it does not 
destroy the cause. Finally, purified cream of tartar favours 
tardy fermentation, rendering the alcoholization more complete 
and rapid. 

The property of converting sugar into alcohol has, therefore, 
been too exclusively attributed to yeast and sugared fruit, and 
ft must be admitted at present, that the phencMoienon of fermen- 
tation includes a greater number of facts than was supposed. 

Ann. de Chim, xxviii. 138. 

«8. OnadesirucmiiGreenMcUterjthePreduceofaMinefnl Waitr^ 
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^y H, Yauqiielin.*— This subatance was col 
of th^ mineral water of Vichy, from a spyii 
M. D*Arcet, and sent toM. Vauquelin, who ( 
tally. It was cootained in a bottle, in a 
partly solid. The fluid part, first examii 
fr^cted light, red by reflected ligl)t : papei 
tinged green, which, by slowly drying beci 
tie alkali appeared to destroy the colour o 
mtric acid, after a certain time, fully f< 
longer time reddened it* It was not spi 
causa4 coagulation, and the filter then £ 
If^latinous fiocculi, a brown fluid passing, 
feddish-purple solution in carbonate of 
^op^ of nitric apid were added to this alls 
precipitate becoming flp^ blue on slight 
formed. The flocculi ware of an animal n 
haat like albumen. 

Alcohol with the liquid separates green flocculi and a brown 
saline animalized matter remains in solution. Chlorine an4 
nitric acid destroy the green colour and produce a rpd. Thi^s 
acids and alkalies act \ipon this colouring matter in a co|)trary 
manner to what they do on common vegetable colouring mi^tter. 

A portion of the liquid, tp which nitric acid had been added 
and then evaporated to a syrup, was coagulated by ^Ipohol ; t!^ 
deposited matter gave ammonia when decomposed by heat ; the 
solution was found to yield crystal^ of nitrate of soda. A heat 
of 65® R. (178® F.) coagulated the green liquor; the aqueous part 
separated, was fQund by tests of silver and lead to contain a mi|iute 
quantity pf sulphur- 

When the liquid wa^ evaporated* brow 
surface of an albuminous appearance, 
trated it became 4ecidedly acid and h 
W^en evaporated (Vnd calcined, it yields 
acidity must be due to some organic acii 
pellicles deposited, much animal matter r 
ferring Ih^ property of precipitating al 
^alls. 

By further experiments, it was found that the acid 
acetic, and both acetate of soda and lime were separate^; 
though fouqd in considerable quantity had not existed o 
in the water, bi^t had been formed in the bottle from thp 
tipn of acetic aci49 and its combination with tl^ bases 
Ammonia was searched for but i^one found. 

The greepi colouring matter is evidently v^ry fugaceous, in- 
asmuch j^ the heat of 212^ destroys it. Whilst dissolved in the 
mineral water it probably has no colour, the water Qf Vichy 
, being colourless. M* Vauquelin thinks that the p^rcumst^nce of 
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it$>,b«i|lg;,fQ^dia such quantity in the water, being itself IB 
i|^lul^ief«k)>9tiM:i06, may be accounted for by the preaendi of eat^ 
boQ^ of isodaw 

^ Tb^ $ojUd matter^ wben filtered, wasbed, and drained on ^pmper, 
"vvasi a; brovn viscid adbesive substance. Put into- caustic pdtadi 
ta carbonate of soda it dissolved in part, leaving a pulveml^At 
substance Wben quite dry tbe substance was a yellow^gfftMli 
ppvdex, wbiob, bv beat, gave crystallized carbonate of ammoDiift, 
^ptpyreuxnatic oil, a little water and gas, leaving a black <xnk 
of toe -qrigipal fonn. In tbis way four parts became 8.d4''p«rt«, 
and tben, by exposure to heal and air, became 2.68 of a ii^dStii 
fiubstaace. Hemue it contained about ^ its weigbt of organic mat- 
ter. Tbe residtitt contained a few grains of sand witb lime, oxiAe 
of iron and alumlne, in the following proportions; 128,81 ; and 1. 
After putting questions as to the original existence of this 
i|]ixbstance in tbe earth, or its being formed by chemical powers, 
8fQ* ^^ ML Vau^iMlin remarks that it is composed of three vs- 
Tjietiea of mf tter^ one blue, coagulated by heat, acids, 8fc, : tbe 
other yellow, dissolving in boiling water, precipitated by aloc^ol 
fliioud infiision of galls ; the third not precipitated by heat, acids, or 
alcohol, but by the astringent principle, these being probably 
different stales of the same original principle. It evidently ap- 
proaches more in its nature to album«:i, than to any other prin- 
ciple kuQwa.— ul«9Y. (U Chim, xxviii. 9S. 

III. Natural History, 

1. NcdHTol Tran^rtnte ^ Rocks and Stones. — Some particular 
phflnomena of moving rocks in Carolina, have lately been noticed 
HI the American Jonrnals, and other publications, of apparently 
liuch a singular description as, in the first instance, to fail of ob- 
taini^ erededce ; but being found to occur in more than one place« 
have now strongly excited the ingenuity of observers to explain 
them. Dr. Dwight relates in his travels that, being induced by 
the <»Wited report of sober men, to examine an instance of this 
kind, he was taken to a lake, on the shore of which lay a rock 
whiehi though now two feet above the water, was declared by a 
person long resident on the spot, to have been at least two feet 
below the surface forty years ago, and 15 or 20 rods farther 
from the causeway on which they were standing. Prom the trees, 
stumps and other appearances on the causeway, it was evident tbe 
surface of the water and the shore had remained unaltered ; b«t 
upon examining the rock which was standing in water scarcely 
knee deep, a chumel was found behind it towards the deeper wa- 
ter, formed in the earth, about fifteen rods in length, serpentine 
in its form, and sunk from two to three feet below the comibon 
level of ^he bottom on its borders ; in the front of the ro<5k, the 
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Hucfh wais Mfrhed up in a heap, so as to rise above ibe waii^f, de« 
oliRing at tke distance of a few inches obliquely and rapidly. A 
little way off was a smaller rock, exhibiting similar phenomena. 

Afiothier instance is referred to by Dr. Dwigfit described in 
the Collections of the Massachusetts' Society. It is stated that, 
a^ihe bottom of a cove in the long pond in Bridgeton, are stones 
of Tarious sizes, which, it is evident from visible circumstances, 
hftve an annual motion towards the shore, the proofs being that 
ttiarks or tracks are left behind them, and bodies of clay mriven 
vip before them. Some, perhaps two or three tons in weight, have 
left a track several rods behind them, having at least a common 
oart*load of clay before them. These stones are many of them 
od<¥ered with water at all seasons of the year. The shore of the 
cove is lined with these stones three feet deep, which it would 
seem have crawled out of the water. 

The Rev. J. Adams, who endeavours to explain these pheno- 
mena, states that there is a pond in Rhode Island, where similar 
phenomena are seen. He considers the expansive power of ice 
as fully sufficient to account for the effects observed ; explaining 
tfaem by supposing that the ice which, at an early period of its 
formation, had become fast attached to the stones, had then, as in 
its continued formation it expanded from the middle outwards, 
thrust them towards the shore. The expansion from the middle 
outwards he states to be well known to those acquainted with cold 
climates, and have observed the formation of ice ; and mentions, that 
in large ponds and lakes, where thick ice has been formed, he has 
observed a disruption just at the edge, between the main body of 
ice and the shore take place, and the ice has projected on the 
ahore a considerable distance over the line of disruption. Re- 
petition of this effort, it is considered, would easily account for 
the motions of the stones. 

In confirmaticm of this effect he remarks, that in New England, 
fences which originally stood erect near the edge of grounds, 
covered by water during the winter, have considerably inclined 
towards the shore as soon as the ice was formed, such fences al- 
ways requiring to be placed upright in the spring. It is well 
known also among the farmers of New England, that if a st<me 
fence be erected in a similar situation, it will after some time be 
overturned. 

With reference to the cove at Bridgeton being lined with stones, 
which had apparently crawled out of the water, he remarks that 
many ponds and lakes in New England are lined with rocks in 
the same maimer. While bathing on such shores he has fre- 
quently found a gravel bottom quite free ^om stones, until he 
had advanced to the depth of about three feet, when suddenly the 
bottom was covered with stones as far as he could reach it, in size 
^nd other respects, like those with which the^ shore was lined* 
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Jbe axpli^^cHi offered is, that the ice had renHHred tha«e ^^im 
tp a depth in the lake equ^l to its thic]ui/989, ai^d had by degree? 
thrust iktm aehor** 

AiH>ther obeerver, Mr. Wood, accounts for the effect a^o by the 
ice, but in a different manner. He thinks the ice may attach 
itself to all those stones wbioh are near tp, or project above the 
surface of the water, and thus retain them in one mass with itself; 
that upon the breaking up of winter the ice nat^r^Uy thaw. ao4 
separates first at the edges of the pood^ pr lakes ; that as water 
flows into these oatural reservoirs from the dissolution of snow or 
ice, and the abundant rains pf spriog, it increases its quaatity, 
and, by buoying up the ice and agitation, uUim^t^^ly loosens many 
of the stones, to which the ice is attached, from the earth i that 
they are then borne about as with a floating island, ere forced by 
the wind with the ice to the shore, and as the ice ntelts are drpp^ 
ped in succes^ioix much nearer to the shore than they were when 
takeu up, Many of the tracks in the clay or mud may be formed 
by those stones which, projecting from the ipe beneath, pfO'tially 
rest on the mud, but are still attached to the floating mass, and 
aul^ject to its nM)tioi|s. The buoyancy of ice is such a^ abundantly 
to enable it to support stones even of a very large sis$e.-^^iaMit'« 
/OKT* ix. 136. 

9. JJlisifmoe to which Sand and mUmiiefy*dkfided matttr fnay h€ twr^ 
tied 6y Wind.'^Th^ following is part of a letter by Mr. Forbaf , of 
Chapelrstreet, ToCtenham-fCourtrroad i ^^ On the morning of the 
i9th of Jawary last, being on board the Clyde Eaat Indiaman, 
bound to London, in lat. 10^ 40' N., long. £7^ 41' W., and cmi- 
^e^uently about 600 miles from the coajit of Africa, at dayrli^ht 
we were surprised to find our sails covered with sand of a brownish 
colour, the particles of which, when examined by a microscope, 
appeared extremely minute. At 2 p.m. of the same day, having 
had occasion to unbend some of our sails, clouds of dust escaped 
fr^n them on their being struck against the mast by the wind. 
During the preceding night the wind blew fresh from N.E.b.E., 
a^d of course the nearest land to windward was that part of the coast 
pf Africa which lies between the Gambia river and Gape de Verd." 

Mr* Forbes naturally suggests whether many of the seeds of 
those plants found in remote and new- formed islands of the oeean 
,may not have been conveyed in the aame maaner.-^-^J^ep. Mag. 
1826, p. 22$. 

. 3. Jhcking-'Stoney Savoy, Mauachusetts. — Eemarkable Limestime 
-Rocifr.— The rocking*st(me is of granite, and venerable with the 
•mosses and lichens common in this part of the country. It may be 
Hiaved with ease, so as to describe an arc of about five inches, by 
.the bands, •r m shoulder, or by standing on its summit luid leadu^ 
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lie vf^ght of tbi body on one foot and the other alternately. Wfaem 
the gtoamd around it was ftrst cleaved, it was looked hj the wind, 
and yery probably this may be the ease at present, though it is 
anpposed to weigh 10 or 12 tons. The noise that it makes in 
moving is so little as to be scarcely noticed. 'Hie poek on whiok 
k lies is a coarse-grained granite, curiously contorted, and ap- 
parently stratified, the strata leaning to the west at an angle of 
about 45«. The rocking-stone lies on the very sonmit of this 
ledge and appears to touch it in three points, nearly in a right 
line across the strata. 

By the sketch which accompanies the account, the forms of 
the stone resemble a low cone, with a convex base on which it 
rests. 

' Dr. J. Porter, who describes the above, also mentions a rook 
aingularly posited in the S. W. part of Lanesborough. It is of 
limestone, and lies on another rook of the same kind. It is about 
UB feet in length and 18 in breadth, touching the rock on 
which it lies, for about 8| feet, having no support at either end, 
and appearing ready to slide off and crush the observer. To the 
eye it has every appearance of a most magnificent roeking-stone , 
but it is immoveable. It is in the woods about 4} miles from 
Pitsfield village, and is beautifully and romantically shaded.— « 
SilUman's Joitr. ix. 27. 

4. Remarkabie Oolitic Jbrmaiion of Saratoga Covniy, 9f\BUf Ybrk, 
Dr. John H. Steel, af^er describing the circumstances leading to 
the discovery of this formation, its particular locality, and its 
characters, states, ^' that in and near the road which leads from 
6h-eenfield to Ballston Spa by the way of Rowland's Mills, on the 
farm of Deacon Wood, there is a bank composed of a series of 
borizoptal strata, where the peculiar characteristic features of 
this formation are well defined, and may readily be examined. 
•One of the strata which cotopose the series at this place presents 
•H very singular appearance, and one which if it occurs elsewhere, 
-has never been noticed so far as I am able to learn by any 
-writer. The surface of this stratum is fairly exposed, for a 
'number of rods, both to the north and south of the bank beneath 
-which it evidently passes ; it is about two feet in thickness, and 
lias imbedded throughout its substance great quantities of cal- 
'careous concretions of a most singular structure ; they are mostly 
hemispherical, but many of them are globular, and vary in size 
•from half an [inch to that of two feet in diameter. They are 
obviously composed of a series of successive layers nearly parallel 
and perfectly concentric ; these layers have a compact texture, are 
"of a dark blue or nearly black colour, and are united by inter- 
veAing layers of a lighter coloured calcareous substance, either 
•stalactitical or granular ; they are very thin, and I have counted 
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n one series. By breaking the mutnpc ip, 
Ided, they drop out entire, and may hf 
y smaller size ; by merely throwing them 
centric layers easily separate, leaving the 

leem to be confined solely to one stratuca pif 
ratum evidently accompanies the oolite, m 
is undoubtedly a variety of the same serie^ 
oolite lying beneath, while those of a les| 
regularly piled above it.— $t/2ti?tan^jt Jip^^ 

. i 

5. Native Gold of North Carolina, — Professor Olmsted ^171^ 

1^ account of large pieces of native gold, whilst jspe^^ 
uriferous district. ^* Large pieces of gold are £q|um 
a, although their occurrence is somewhat rare. DIas- 
^ four, five, and six hundred pennyweights, are oc« 
et with ; and one mass was found that weighed in its 
SSlbs. avoirdupois. This was dug up by a negro at 
, within a few inches of the surface of the ground, 
stories are told respecting this rich mass, as that it 
^en by gold hunters at night, reflecting a brilliant 
light, ^. 4*c., but no unusual circumstances were connected with 
its discovery, except its being nearer the surface than common. 

nto bars soon afiter it was found, 
las been since subjected to the 
t any similar harvest. Another 
ts was found on the surface of a 
of the Yadkin, twenty milea or 

uartz, having a projecting point, ^ 

s head. On breaking it open a 

rellow colours was presented, ex- 

ireighed 18 pennyweights." "Al- 

e and of several argillaceous minc^- 

the gold stratum, yet in the opi- 

is metal is never found attached tp 

any other mineral than quartz. It is rarely attached to any sah^ 

stance, but is commonly scattered promiscuously among the 

gravel." The gold country of this district is not less than IQOp 

square miles, and is situated between the 35 th and 3$th degxc^e 

of north latitude, and between the 80th and Slst degrees of wesi 

longitude from Londoa — SiUiman's Jotir, in, 6, 

t 

6. On Ground Ice^ or the Ice of Running JTo/er.— This subjefi 
has been taken up in a series of remarks by Professor Merian, 
who has refid a paper on it ^ the Society of Natural Hiatoryt 
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of Basle, from which the following abatract h 

Oround ice is a name given to those deta<^hed 

nutsses which running waters carry on their si 

lh>9t of some continuance. This ice differs fr 

forms continuously along the banks of rivers, f 

\n places where the water is tranquil. It never 

]^nds, or stagnant waters, and motion appears 

production. It appears to resemble a floating 

snow penetrated by water rather than common i 

attentive examination shews that it possesses peci 

It is, in fact, formed of an immense assemblage 

discs of thin ice, similar to each other, and each some lines in 

diameter ; each disc is perfectly transparent, though when con? 

Jrlomerated, the whole presents the appearance of a semi-^rans- 

ptLvejit mass of wet snow. 

It is well known, that before this ice will appear on streams 
and rivers, the temperature of the atmosphere must have been 
retained for some time several degrees below 32°, and it is gene- 
rally observed that a cold wind blowing in an opposite direction 
to the course of the stream singularly favours the formation of 
this kind of ice, which, for this reason, will, in rivers of the same 
Qonntry, appear first on that flowing against the wind. 

' Although it may be supposed that in consequence of the su* 
perior levity of water at 32® above that which is a little 
warmer, the particular ice in question is formed at the surface of 
the water, yet it is to be remembered, that reasoning which ap- 
plies correctly to standing waters, does not apply to rapid streams ; 
and, as the name announces, ground ice really forms on the 
earth constituting the bed of the river, and there are few water- 
men or fishermen who cannot cite numerous cases of which they 
were eye-witnesses, having seen masses rise from the bottom to 
the surface, even from rivers of considerable depth. 

In the winter of IS23, the canal of St. Alban, which conducts 
the waters of the river to Basle, bore a considerable quantity of 
ground ice. The transparency of the water was such as to allow 
of objects being seen three feet in depth. The bed of the canal 
at that part is covered by round pebbles. Wherever at the bot- 
tom of the water a projection occurred, either in deep or shallow 
parts, morsels of ice, in bundles, could be discovered, which, at a 
mstance, appeared as collections of cotton flocks. In many 
places, the bottom was almost covered by similar flocks, which 
separated from time to time, and came to the surface of the 
Btream, here very rapid. These flocks, when taken from the 
bottom, had exactly the same appearance as the groimd ice which 
floated in abundance on the surface, and were composed, like 
it, of small plates of ice, rounded and i^glomerated, so that 
no doubt could exist as to the similarity of origin. The parti- 
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tfulftr and iinifanti Arratigemetit of t]i« Ice at tb« bottom «f tkt 
ix^Mlr did not p«rmit the suppositioA that it had been precipttiMd 
frcns th^ suriiGu^* 

M . Merian then endeavoDrs to explain the effect by consid^f* 
bif( the wat«r, though cooled at the firarface by atmosphfrle 
oold, 80 mined by its running nation and by the wind, as to hat^ 
an equable tem|>erature throughout^ notwithstanding the dif^ 
forence of apeeifiK} gravity between water at 40^ and 38^. Thui 
tiie temfiefatuf e of the bottom and the surfkce are rendered ^k« 
tftme, and in this state, he considers the prominent bodies fixed 
it the bottom as offering ^>oint8 of attachment for the ice to b^ 
Ibrmed uiwn ntttok more advantageous than the agitated surfaoe, 
and this, in addition to their influence as nuclei of crystallization, 
as aulBeieiit to determine the formation of ice there. The watet^ 
therefore, becomes ice in these situations, and especially in thOie 
places where projection offers shelter from the impetuosity of 
th« current* The continued motion of the water prevents the 
formation of large masses, just as saline solutions, when stirred, 
deposit small crystals, and in consequence, only agglomerationt 
itf small plates are formed. When of a certain siee, the fbr«*e of 
the current and their lightness, causes their separation, and rise 
to the surface, bearing tip, frequently, portions of earth and 
small stones* 

M. Merian then collects together and compares the evidence of 
preceding writers, at length, but finds nothing which is inexplica^ 
ble, or in discordance with the circumstances under which thid 
theory explains the formation of ground ice«— S/6. Umv,, xxviii. 
196. 

7. Luffunaus Snmv*starm on Lochawe. — ^Towards the latter end 
^f March, in 1818, a shower of snow fell on Lochawe, in Argyle- 
shire, which alarmed or astonished those by whom it was wit^ 
nessed, according as they were influenced by superstition or 
Onriosity. Some ffentlemen who had crossed the lake in the 
morning had a good opportunity of marking the phenomenon. AH 
had been calmly beautiful during the day, and they were re* 
turning homewards from Ben Cruachan, when the sky becoming 
iuddenly gloomy, they rowed more smartly towards the shore, in 
order to avoid the threatened storm. In a few minutes, however, 
they were overtaken by a shower of snow, and immediately after, 
the lake, which was of glassy smoothness, mth their boat, clothes, 
and all around^ presented a luminous surface, forming one huge 
sheet of fire. Nor were the exposed parts of their bodies sin- 
gular in this respect, for, to the eye, they all seemed to bum, 
although without any feeling of warmth. When they applied 
their hands to any of the melting snow, the luminous substance 
adhered to them, as well as the moisture ; and this property was 
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aol !mI ly the toovT fdr Iwelre or fifteen ihintifed. The c/tetiibg^ 
iM^oame a^ain hiild and calm, but kmering, and very dark. 
The tiatites had not tvitfte^^ed any similar appeattot^ before, 
a^ mahy of them belieted it the forerunner of some dire ciila« 
mity, that was lo befkl their mountain land.-**-ReY. Colin Smith. 
M<Hn. Phil. JoUr,, till 4ol. 

8. EJ^isti of Lightning; latefnl digdharge.^^Dt. Pasinieri re- 
liktesy that beitigf in an upper story of his house, at Videnza, at ar 
time when lightning fell 406 or ^0 yards ofiF, there appeared to 
him in the room at the moment certain luminous flocculi, of vfariou^ 
dimensions, making a cracking noise, like electric sciatillationB, 

Sroceeding from a window in the direction of a diagonal line, 
rawia from a Htetfpl^ struck by lightning. The scuitill^tions 
WM a very diatitiet in the uniyersal gloom T^ich existed, and the 
emoking noise sufficiency cotitinced him that the effect wae naff 
an optical illusion. I>r< Fusinieri thinks the fact proves thai 
a torrent of electricity radiates, not merely light, but eleetHoity 
itaelf, and considers the effect as tending to explain^ more die^ 
tinctly than heretofore, what has been called the lateral discharge 
of lightning. 

The lightning fell on the church of San Giuliano, and there 
affected some persons* One Sig. Tomiello, whose left arm wai 
bare, was struck by it. Upon reoovering from the state of in^^ 
sensibility into which he was thrown, it was fonnd that tht» 
naked arm had five wounds, like cuts, attended with effusion of 
blood ; and it was three months before the limb was well again. 
It is to be remarked) that the same arm was injured three years 
previously, by some fire*works. 

For five months, nothing particular was observed in the arm, 
but on May 8, 18t4, a thunder-storm occurred, when the nee of 
the arm was suddenly lost, and a sensation of great heat ezpe* 
lienced from the hand to the elbow. In two or three days, these 
effects disappeared. On the 15th of May, similar weather re* 
turned, and the same sensation of heat ; the arm feeling on fire, 
and allowing of no rest at night. The day following, the heat had 
ceased, the arm felt in pain and fatigued, but in three days, all 
was well again. Finally, whenever, auring the year, any return of 
similar weather took place, the same effects were observed, 
namely, diminished motion in the arm, sensation of great heat, 
and a sense of heavy obtuse pain and fatigue, principally wher^ 
the five wounds had existed. 

It was found that the sensation of great heat was not accom- 
panied by any actual elevation of temperature in the part, the 
temperature of the whole arm being uniform. It was found, 
idso, that no effect of this kind could be produced by vicinity of 
the arm to a charged conductor of an electrical machine, or 
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#Wli.l9 «mU 4p«rks ^Axa on or nMur the pan : 4m. tfae csaMmjrt 
tpiMrks triftta iite th« extremity or kaackks of tke fingers, pio** 
ducad food results ; a few scintillations, eveo, dissEipated Almoel 
•ttlirely the sensation of heat, and restored the use of the am* 
Qiieit indeed, a slight shock from a Lejden jar hrought the hand 
and fingers into such a state, that being curved, thty co<ild not 
be opened; but slight scintillations in a few minutes restoaed iiL 
Voi psrmaiMiit good was, however, at any time afforded by Ihb 
flectricai machine, the arm constantly becoming affected by^ %mf 
skniiar state of the atmosphere. Whether the effect wiilcoi^ 
tinue during another thunder season, is anxiously looked €nr 4iy 
M. Fusinieri. — Giamale di Fisicay vii. 284. 

9. Siwgmlaf tmperfectum im FtMon.-^Aman about thirty f«ft» #{ 
age, of a robust constitution, in perfect health, suffering no ineatt* 
Tsaience in the head or organ of vision, having good vision, eyes 
well fonaed, and in nothing apparently different from lii^at they. 
Wight to be, has not the power of distinguishing colours. From 
the time that he first began to reflect on the appearance of rthings 
about him, he perceived that bodies made various impressions on 
his eyes, according to their colour ; nevertheless he did not ex* 
perience that sensation by which colours are estimated and dis- 
tiiigttiahed with precision, and iu this respect could not distinguish 
accurately the bodies to which they belonged. The va^ous co* 
lours appear to him more like gradations in the illumination of 
the objects around him, than like tints dependent upon diverse 
sefrang^bility. This defect has not undergone any change by his 
advance in age. Amongst the various colours, pale yellow, scarlet, 
and blue, are perhi^ those upon which his judgment is most 
certain ; but green, faint red, strong yellow, and brown, cause 
the g^atest confusion. The same colour seen alone, but at dif^ 
ferent times, always produces the same sensation; in this he 
never errs ; but when it is presented to him with other colours, he 
is at fault. — Giornale di Fi%ica^ vii. 470. 

10. Insemibility of the Retina. — ^M. Majendie has stated to the 
Academy of Sciences, that he has ascertained the insensibility of 
the retina, in the eye of a woman suffering from cataract. The 
contact of an instrument with that organ produced no appreciable 
sensation; the person recovered sight immediately after the 
c^ration. — Ann. de Chim. xxviii. 1 83. 

11. Preservation of Anatomical Preparations, — Dr. Godman 
objects to the substances usually recommended for the preserva- 
tion of anatomical preparationti, such as saltpetre, common salt, 
corrosive sublimate, and pyroligneous acid, in consequence of their 
action upon the edges of the knives, the two best as preservers of 
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A Mtar «g«nt than any of the abore, and one. free ir^uHbis ffMII 
lioonYeiueiicet » oommon whiskey. '* We £x » pipe uit»ft Isrge 
airlaryy and inject the iWuekey until no more can be tbrorwu-ki/ 
b^does «ot ^ow out by the boweki or mouth, as theaeifiiiioiy'dF 
ffliVMtt salty miiieh may be- attributed to the adkm of ' th^ «p«it 
oantfiK^ting the .delicate eztremitiea of the ca|)illary veetfek. Ift 
tWa wny w whole of the musoular and oeUular syaCena^is MtaA 
Mmtfimi a the<akin be then sponged with impure pyroli|piieona BitaAf 
tip* body may be kept iot a great length of time even in w«n» 
w ti Uh e r . S i iH m m ** J§ur. No. 18* 

19. Falling Siar S0en at mid^day. — On the 18th August, 18t5, 
U a J^iavter past elevmi in the foi^enomi, as I w«e «m|^0yed^in 
m eai urin g the aenith dietanoes of the pole star, tadttlernnm tM 
latitude, a luminous body passed oyer the' field of the ufayersal 
loatrument teleseope, the light of which wma soa^whitt greatef 
than that of the pole-star. Its apparent motioii was fn^m beldW 
upwatds, but as the telescope shews images in an intvrted posi** 
^cm, its real motion, like ^at of erery fklling bedy, wses frtmf 
aboye downwards. It passed over the telescope in the space of a 
second or a second and a half, and its motion was neither per* 
feotly equal nor rectilinear, but resembled very much the vnequfti 
and somewhat serpentine motion of an ascending rocket, fi!onrth« 
unequal burning of the charge, and the irregular re-action of lite 
stream of air issuii^ from it on the atmospheric air. It was thus 
evident that this meteor moved in our atmosphere, but it must 
have been at a considerable height, since its angularmotion waii 
BO slow. This is perhaps the only instance in vrhich a shooting 
star has been seen at mid*day. in clear sunshine. Banstein.^-^ 
JBdm.PkiLJQur.m.406. 

" 13. Prize Questions proposed by the Academy of Sciences fir 188(r; 
" A method of calculating the perturbations of the elliptic motions 
of comets applied to the determination of the next return of the 
comet of 1759, and to the motion of that which has been observed 
in 1805, 1819, and 1822.** The prize a gold medal 8000 francs 
value ; memoirs sent before Jan. 1 826. 

" To describe with accuracy the changes which the circulation 
<tf the blood of frogs undergoes in their dififerent metamorphoses.'* 
The prize a gold medal of 800 francs value ; memoirs to be sent 
before Jan. 1826. 

] 14. Zoology. — Vf% beg to call the attention of our readers to 
the following Prospectus of a Society for introducing and dames- 
ticating new breeds or varieties of animals, such as quadrupeds» 
Vol. XIX. 2 B 
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1^4% or rfithap, Ukoly to lie mtefcl in cmimoii Hfc ; Mid iir 
famiiig a generiU collection in Zooktgy* 
, ^ ZaoU>gy» whiob exhibits the natnre and propertaee #f Mii# 
laated beii^s^ their «nal(^e to eaeh other, the wwiAeffiU Mi* 
^oy of their stwoture, and the fitness of their ofgaaa t» lihe 
peealiar imrpoees of their eodetenco, must he regarded, xmmij 
as an aattueuig aad iateree^ng atvdy, bat ae « meet kmmstiit 
hnmchof Natural Theology, teaching, by the kileiUg0nt4ei4pi 
and wgnder&l retnite of oiganiialion, the wisdem and^ipoipaviflf 
tha Creator* la ite Mlatioa to useful and inonediate^soaflnMal 
purposes it is no less remarkable ; the different vaeea o# asrflHaU 
employed in soeial life, for labour, clothii^, food, or amufiesciBt, 
afo tiie direct obieets of its eontenndaition; their jwprotfeiiaenli the 
nuum^ io/wbidk their number ma|p be in«reased» tho affiioatios 
o£ their psoduce, its ocmnemon with Tainous d«pa«ttnan^<>Ci»> 
4i^Ury a¥id mnimf s< Qta rss bx^ of great importaiioe to man in oToiy 
stage of hi* ewtenee, bat most so in proportion as he adTanoes 
in wealth, civilisatiom and refinement. 

It has long been a matter of deep regret to the enbivaton of 
Natural History that we possess no great iciwtific es tab HshmesUs 
either for teaching or ebieidating Zoology, and no publio meaa* 
genes or collections of living animals, where their naturet pso* 
parties, and habits may be studied* In almost every other part 
of Europe, except in the metropcdis of the Britbb empire, aome* 
thing of this kind exists } but, though richer than any other 
oountt^ in the extent and variety of our possessions, and having 
more mcilities &om our colonies, our fleeiSi and our varied and 
constant intereourse with every quarter of the globe for oolket* 
ing dead i^ecimens and intnoducing livinr animals, we have as 
yet attempted little, and dooe almost noSiing ; and the etndent 
of Natural History, or the philosopher who wishes to exao|itts 
animated nature, has no other resource but that of visiting and 
profiting by the magnificent institutions of a neiffbbouring aad a 
rival country. It is to be hoped that this opprobrium to our age 
and nation may disappear, and there can scarcely be a better 
moment for an undertakinfl^ of this kind than the present : a state 
of profound peace, increasing prosperity, and overflowing wealthy 
when the public mind is prepared to employ its activity, and di« 
reot its resources to new objects and enterprises. 

It is proposed to establisn a society beariiu[ the same relation 
to ZooiQ^, that the Horticultural does to Botanv, and upon a 
similar principle and plan. The great objects should be the in* 
troduction of new varieties, breeds, and races of apimals for the 
purpose of domestication, or for stocking our farm-yards, woods, 
pleasure-grounds, and wastes : with the establishment of a ge- 
neral Zoological Collection, consisting of prepared specimens in 
the diflferent classes and orders^ so as to afford a correct view of 
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tim AiiiiiMt ti nffdoai al large in ss complete % ttries m may be 
pfacUqable» and at tke same time point out tiie analogies between 
the aiumale already dcnnesticated, and those which are similar in 
eiuu^ader «peii whi<A the first experiments wsre made. 

To iffoniele ibese objects, Ist. A piece of ground should be 
peikvided, with abundance of water, and variety of soil and 
as|#et, where oovers, thickets, lakes, extensive menageries, and 
aiiafies may be formed, and where such quadrupeds, birds, and 
fishes, as we imported by the society, should be placed ler 
tseertaining their uses, their power of increase or improvement. 
-^•fUy, SuAeieiit acoommodation for tke Museum should be pro- 
vided in the metn^lis, with a suitable establishment, so con* 
daet^ as to admit of its extension, on additional means being 
aSbided.*^It is prenmied that a number of persons would heh 
daspeeed to encourage an institution of this kind ; it is therefiMre 
proposed to make uie annual subscription from each individual 
only two pounds, and the admission fee three pounds. The mem- 
bers, of course, will have free and constant access to the col- 
lection and grounds, and might, at a reasonable price, be fur- 
nished with living specimens, or the ova of fishes and birds. 

When it is considered how few amongst the immense variety of 
animated beings have been hitherto applied to the uses of man, 
and that most of those which have been domesticated or subdued, 
belong to the early periods of society, and to the efforts of savage 
or uncultivated nations *, it is impossible not to hope for many 
new, brilliant, and useful results in the same field, by the appli- 
cation of the wealth, ingenuity, and varied resources of a civi- 
lized people. 

It is well known, that with respect to most of the animid tribes, 
demeatieation is a process which requires tims, and that the 
oArpring of wild animals, raised in a domestic state, are more 
easUy tamed than their parents, and in a certain number of gene- 
rations the effect is made permanent «nd connected with a change* 
not merely in the habits, but even in the nature, of the animal. 
Even migration may be, in certain cases, prevented, and the 
wildest animals supplied abundantly with food, lose the instinct 
of locomotion, their offspring acquire new habits, and a breed, 
fairly domesticated, is with difficulty brought back to its original 
state. 

Should the society flourish and succeed, it will not only be 
useful in common life, but would likewise promote the best and 
most extensive objects of the scientific history of animated 

* We owe the peacock and common fowl to the natives of India ; most of 
our races of caUle^ and swans, geese, ducks, to the Ahorig^ines of Europe ; 
the turkey, to the natives of America; the Guinea fowl, to those of Africa. 
The pike and carp, with some other fishes, were probably introduced by the 
Monks. 
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as never 
leiiageHeB 



li eittm^ )Mfir offer k oaUeetion of liyii^ animals, sad 
y 5t existed in ancient or modem times. The present 
of ^Urav^'are-deveeed to objects of curiosity. Roi 
p sriod of her greatest splendour, brought savage 
e rerf (psikrter of the world then known, to be shewn 
p litheatres, to destroy or be destroyed, as speetacldi 
ti ) her eitaiens. It would well become Britain to offe^ asftoth^ 
a id a very different series of exhibitions, to the ;po]lulation ^f 
h ir metropolis. Animals brought from every pan ^ti ttte glofe 
U > jjfr ft^qpikd to aome usafiil purpose as objects of seienti^ 
r leeareh, not of vulgar admiration ; and upon such an iksfltutio^, 
a |4ulosophy of Zoology founded, pointing out the c^knparati^ 
a latotny, the habits of life, the improvement, and thi metho^ 
o ' doult^y 11^ those races of animals which are mo9 laeful tE) 
n afif; mi ^t» fixing a most beaatifiil and important i bmnch of 
K iiowlcdge on -the permanent basis of direct titniiy* ~ 



AN ACCOUNT OF EXPERIMENTS TO DiTTERMlNE TttE^Cft^Rt: 
C P TffiS CAEttf ^ BY MEANS OF THE PENDUUJM il^A^im 
S £C^?^£^ aN WFraRBNT WLTlTTOKSj AND ON VARlcludOlfli^ 

s msmrrs of PHfLosoPHiCAL inquiry ; "^ ■;: 



I 



"pY CaPt, EDWARD. SABINE, op the Rov^i. Rboi^bnt 
• ^ OP AaTUri.»iiY^ 1f.R.S. 4c. 

PfiiiMdatlk«expefMe«ftheBoardorL<«^uik. • ^ 
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(hdnUh sulphates of, how prepared, 168, 163 

Rain^ quantity of « which falls at different heights, 173 
Hegla (Count De), descriptkm of ooal found on the estates of, 87,88 
B0iim^ insaaeihility of, aas 

Ritchie (William), account of a new photometer by, 899-801 
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ferent rocks, and the modes of their consolidation, 38, 48 ; on 
the general causes of consolidation, 43, 44 ; analogies among 
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800-808 ; formation of conglomerate rocks, 808*818 ; tran* 
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Roekituf'Simu, at SaToy, Massachuaetts, notice of, 868, 363 
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ofvl59, 161 
Smoke of furnaces, &c., method of consuming, 188, 189 
Smow (rti) of the Alps, observations on, 188, 167 
Sit&w S^mt luminous, account of, 366 
Scmndf experiments on the velocity of, 108 
Sfmeokf obsenratioas ontlie physiology' of, 8*18 
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Straker QUi. J.) new method of embo^sixiff on wood by, 134, 185 
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or the salts of these acids, 345 
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Titanium, analysis of the chloride of, 156, 157 ; on the discovery 
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Traill ^. T. S.) description by, of the coal recently discovered in 
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TroimV-instrument, put up at the Cambridge observatory, account 

of, 268 
Tratmiions amonff rocks, remarks on, 212, 213 
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observations on, 235-243 
Tndgold (Mr. Thos.) experiments of, on the elasticity and strength 
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VeiocUy of sound in Holland, experiments on, 108 

VisioHf singular imperfection in, 368 

Volcano of Etna, account of the eruption of, in 1819, 287-234 
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exhibiting the simultaneous rotation of two voltaic conducting 
wires round the opposite poles of magnets, 336 

Water, maximum of the density of, 149 

Weaver, (Thomas, Esq.) description by, of the fossil elk of Ireland, 

, 269 

Wedge, observations on the theory of, 234-236 

Werner's (Trofessor) theory of the earth, sketch of, 72-74 

WkejoeU (Rev. W.) abstract of his general method of calculating 
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WhiAey, a preservative of anatomical preparations, 368,369 

Wkitehurst*s (John) thewy of the earth, notice of, 70 

Wine, oil of, production and nature of, 96-98 

Wire, iron, drawing of, facilitated, .135 e 

W'dhler (M.) experiments of, on a compound of cyanuret and nitrate 
of silver, 159-161 

Wood, new method of embossing on, 134, 135 
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Woodward*s (Dr.) theory of the earth, account of, 67, 68 
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